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INTRODUCTION. 



JL HE NovuM Oroanon was first publiahed in the year 1620, 
five years before tbe death of its great author. He was, con- 
sequently, advanced in years, when he placed before the eyes 
of men this portion of the work of which he had dreamed and 
thought almost from his earliest days. He had, when quite a 
youth, sketched out the plan of it, giving to it the ambitious 
title of " Partus te^^^^ris maximus ;" and although he after- 
wards withdrew this high-sounding name, it does not appear 
that he thought the leas of his work, or doubted that it would 
produce effects to be felt throughout all time. We have the 
testimony of Rawley, in his Life of Bacon, to the care and 
thought expended upon it ; " I myself," says tho biographer, 
*' have seen at the least twelve copies of the Instauration, re- 
vised year by year one after another, and every year altered 
and amended in the frame thereof, till at last it came to that 
model in which it was committed to the press, as many living 
creatures do lick their young ones, till they bring them to 
their strength of limbs." Besides this, Bacon was at the pains 
to bring out sketches of parts of the Instauration ; some of 
which are extant, others not. Thus we have a fragment entitled 
'' De Interpretatione Natura^ ;" another called " Cogitata et 
visa," which contains many of the Aphorisms of the first book 
of the Novum Organon, and a " Filum Labyrinthi ;" beside 
the " Parasceue/' a preparation for the ^rd part of the Instau- 
ration, and many other imperfect pieces. His object in scnding 
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these forth into the world was, apparently, to prepare men's 
minds for the great work, whose object and character were so 
unlike what was ordinarily taught in those days, that he 
deemed it necessary not to produce it too suddenly or boldly. 
As it was, the Novum Organon was not well received at the 
first. The king made a joke on it, as jokes were then wont to 
be made, rather witty and very profane ; sir E. Coke made 
bad rhymes against it ; even sir T. Bodley censured it ; people 
generally seemed to suppose it was something to admire, some- 
thing very deep ; and in an awkward way they tried to ad- 
mire ; — as indeed they have gone on doing till within the last 
half century. It was the fashion to acquiesce in Bacon's 
greatness, but it was anything but the custom to verify his 
reputation by the study of his works. The book had at first 
more honour abroad than at home ; and, as so often happens 
when men's minds are not equal to that which is set be- 
fore them, the illustration of the Metho»- (viz. Nov. Org. II. 
11-20) attracted infinitely more attention than tlie Method 
itself, and than those noble jewels of thought which lie scat- 
tered thickly over the surface of the earlier portion of the 
work. The discussion of the Form of Ileat was reprinted 
separately ; and the cumbrous system of Tables there pour- 
trayed, together with the vague conclusions arrived at, were 
held up to universal admiration. A more intelligent respect 
for Bacon is gradually taking the place of this faulty and blind 
reverence ; and while men critici^e the flaws in the structure 
of that noble mind, they aJso, let us hope, give all tlie more 
hearty praise to the marvellous excellences which it displays. 

The Novum Organon was but a little fragmeut. In it, 
indeed, are contsuned those principles and thoughts which 
occupied Bacon's mind all his life through : and we cannot 
be far wrong in considering the ist book and the opening of 
the and as the most important of all his philosophical writings. 
They certainly lift the veil which hangs over his conception of 
the realm of knowledge, and, though it is but a description of 
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INTRODUCTION. vii 

the Method, a mcre instniment for the discovcry and explana- 
tion of truth, still it contains so much deep thought, and so 
many valuabl(^ incidental statements, that it must be ranked 
very high among the books which make up the literary heri- 
tage of England. I said that it is but a fragment. For he 
sketched out a perfect work, of which it was to be quite an 
inferior part : and even of that part, the book, as we have it, 
contains only a small portion. He purposed to divide the 
" Instauratio Magna" (for this is the title of the whole) into 
six parts; and from the Preface to it, (which, imlike most 
authors, he wrote first,) and from the " Distributio Operis," we 
have full information of his object, and of the intention of each 
of these six parts. 

(1). First came the " Partitiones Scientiariim," a map of 
knowledge, as it was at the time ; a brief description of tlie 
existing state of the whole of learning; with its deficicncies 
noted, its divisions marked out, and due credit given to what 
waa good. Tliis, an introduction to the whole, to map out tlie 
whole land, which Bacon hoped to colonise and cultivate, was 
first sketched out in the Advancement of Leaming, and aflber- 
wards published at much greater length in Latin in the " De 
Augmentis Scientiarum," in the year 1623. This division alone 
was completed. 

(2). Next came the Novum Organon; the new Instrument 
(or Logic, as he delights to call it) by whose means Naturo 
may be induced to yield up her secrets for the good of man. 
It was to commence with a destructive treatise; a treatise 
which should clear away the phantoms and illusions which had 
crowded thickly around knowledge : there was to follow a very 
brief account of the object on which this new instrument was 
to be employed ; then, in detail, descriptions of the nine " au- 
xilia intellectus," which ivere to assist the mind in the IrUerpre- 
tation of Nature, and in true and perfect Induction, (Nov. 
Org. II. 9,1,) Of these nine parts but one is complete; and of 
the others hardly «any trace remains. And it should always be 
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remembered by those who criticise the Method of the j^oso- 
pher, that of that Method only a Tery small part has been 
laid before us. The Novum Organon, then, is instrumental, 
and puts into men's hands the means by whkh they may soo- 
oessfully appeal to Nature. 

(3). The third division, which he entitled " Ph»nomeDS 
Universi," was intended to be a vast collection of observed 
fistcts, and of results of experiments, with a view to the buiiding 
up of a new Phiiosophy. These were to be gathered by the 
industry of men ; and to be sorted and sifted by the Method 
or Instrument provided. 

(4). The fourth part of the Instauration, called the '' Scala 
Intellectus," seems to have been intended for the preservation, 
in the exact order of their discovery, of some of the most 
striking of the results of the new Method: illustrations, in 
fact, of those chapters in the Nov. Org. (I. icx) — 105.) which 
point out the ascending and descending character of the Baco- 
nian Induction. 

(5). Next was to foUow a specimen of that new phiiosophy, to 
which all was to be introductory, and which was to crown the 
whole. " Prodromi sive Anticipationes Phiiosophiad secund»." 
These seem to have been intended partly to prepare the mind 
for the new Philosophy, so that men should not be entirely 
dazzled when that so bright light broke upon them ; and 
partly, '' tanquam foenus, usque dum sors haberi possif (Dis- 
trib. Operis), to be a pledge of results, and to console the 
eagerness of mankind ; lest weary with so long preparation, 
and desiring the comforts and '' fruit*^ of civil life, they should 
abandon the new way, and walk on contentedly in the narrow 
never altering limits of the old paths. 

(6). And lastly, we have the '' Philosophia secunda, sive 
Scientia activa ;" a complete system of Philosophy ; an Ency- 
clopa[)dia of all knowledge, duly arranged ; in fact, a summary 
of all that the Sciences have done or can do towards enlarging 
the limits of man'8 Knowledge or his Power. This last branch, 
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Bta^tching, as it was intended to do, aoross the whole domain 
of knowledge, Bacon was fain to confess, lay beyond his skill 
and power ; and he left it to posterity to be fiUed up. It is as 
thoogh his " Instauratio Magna*' gradually enlarged its bor- 
ders, and from beginning as a book ended as knowledge itself. 
It is, indeed, doubtful whether he believed that this part would 
ever take the form of a book at all. 

Thus then it appears how small a portion of the great 
scheme is filled up : and of that small portion fiUed up, what 
a little piece is that which the Novum Organon covers I 

But in the history of the world's growth it holds a promi- 
nent place. He who was " ad literas potius quam ad aliud 
quicquam natus, et ad res gerendas nescio quo fato contra 
genium suum abreptus," (De Augm. Scient. VIII. 3.) has by 
posterity been restored again to his proper sphere. The sad 
history of his political career is indeed now attacked and now 
defended; but it has ceased to occupy the minds of men. 
Francis Bacon Uves «jm a Philosopher, not as a courtier, in the 
imperishable memorials of his genius. And yet he was not the 
first man who advocated or who practised an experimental 
method ; nor are his thoughts always original, or always just. 
His glory is that he seized the truths which were beginning to 
emerge from the darkness of the days that were past; that 
he adomed them with a genius and a poetry which remind 
us of the beauties of Plato ; that he boldly attacked systems 
supported by the strength of logical precision, and backed by 
the authority of centuries and the opinion of millions ; that he 
was peculiarly gifted to see the connections of diiferent sciences 
one with another ; that he recognised the relationship in which 
the human mind stands towards the outer world ; that he had 
almost a prophetic foresight ; and, finally, that h^ loved Na- 
ture, as " the handmaid of Religion," and had a consistent 
and unchanging aim before him — the appcal to facts as they 
are in the world rather than to theories or speculations, and 
the belief that Nature will not mislead those who go to her 
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for knowledge — Bince by Nature we mean the haad of God 
Himself. 

And, as I have before said, the NoTum Organon is the in- 
strument to be used for this end. It is the means of preparing 
us for the entry of Truth. The Intellect is to be purified, and 
levelled, so that, like a polished mirror, (to use Baeon's own 
simile,) it may reflect with truth the rays of light which fall 
upon it. 

Nor do I know any higher praise that ca,n be given to 
Bacon than tliat Newton evidently had studied his works 
deeply, used his terms, and practically carried on the work he 
had begun ; verifying many of his guesses, and interpreting 
triumphantly the facts of Nature, into whose constitution he 
had obtained a deep and true insight. 

And yet as a Method the Novum Organon cannot be said 
to be successful — ^it certainly is not followed at this day as 
such : it did its work, and has been si\T>erseded ; and if we 
were to study Bacon for the sake of tl*j Method, we should 
become subject to ** Idola Theatri" almost as untrue and dan- 
gerous, as those against which he himself fights so manfully in 
the first book. We may look into the metliod as a matter of 
curiosity ; but we must not endeavour, I think, to aecept or to 
apply it. 

What then ? Is the use of the Novum Organon thus to be 
narrowed in its limits? And is it worth our while to spend 
labour on it, if it is but a matter of curiosity, and has even a 
tendency to lead us astray ? These are questions which na- 
turally suggest themselves, and deserve consideration. 

In the first place, I need not repeat myself as to the intrin- 
sic worth of much of the Novum Organon. No one who has 
studied the work with any attention can fail to recognise this. 
Every sentence, in a great part of the book, is pregnant with 
suggestions and thoughts which will richly repay us for the 
labour expended on it. Secondly, there is enough difiiculty in 
the mannor in which the book is put together to make it, on 
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kt score, excellent practice for students; a great part of 
ose education, it should ever be remembered, lies in obtain- 
; the power of grasping the truths contained in books in the 
st way, i. e. in the power of reading with attention and 
)fit; by no means one of the easiest parts of education. And, 
rdly, though the method' of the Novum Organon is errone- 
», or, at least, inappUcable, as a whole ; parts of it (as, for 
sunple, the '' scala ascensoria et descensoria,") are most ad- 
rable ; and are of constant use in the progress of tlio 
ences. 

I trust then that I shall be pardoned if I spend a little time 
detailing the manner in which I believe the Novum Organon 
ly be best studied ; and in recommending a few of the works 
lich may be profitably read with it. 

First ; it will be well to limit the amount to be studied. 
lere is a natural division of the book, as near the middle as 
ssible ; and the two halves may be taken quite separately. 
lysical students, who from curiosity take an interest in the 
jtory of the growth of natural sciences, will find much to re- 
y them in the latter half of the Book. For although many 
the " Prerogative Instances" are fanciful, and some are com- 
^ed; and though the examples adduced are such as now 
)uld not be allowed ; still many of the chapters contain very 
iicious hints and statements ; and some of the Instances 
ich as, for example, the glaring or the cruciat) are ex- 
5mely usefiil in physical discovery at this day. There are, 
0, guesses and suggestions, which have since been verified : 
id as a curious record of the state of knowledge at the be- 
oning of the seventeenth century, these Aphorisms (II. 22 — 
;) are worthy of attention. 

But the general reader will be content to give a rapid 
ance at these latter Aphorisms, and will spend his time 
iefly on the first Book and the first ten Aphorisms of the 
eond ; for these contain the valuable part of the work. The 
vindemiatio prima de forma calidi," (i. e. II. 11 — 20) will 
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scarcely detaia any one very long. It is an illujBtration bri^v 
given of the first steps of the process as Bacon proposed it : 
and if these Aphorisms did not contain some statements as to 
the usage of the term Form, they would scarcely deserve aoy 
recommendation — ^for the subject of Heat is of course &r 
better treated in such works as Turner*» Chemistry, or efen 
in Hei*8chers Discourse on the Study of Natural Philoeophy. 

The First Book is almost entirely preparatory. From AjA. 
1 — jy we have some general introductory statements; from 
Aph. 38 — 92 we are employed on the clearance of hindnmces; 
Aph. 93 — 115 give U8 thc " grounds of Hope;" and Aph. 
116 — 130 are employed in answering objections and doubts 
which might be urged against the new Method. Then in 
Book II. I — 10 we have a very brief account of the ends pro- 
posed ; the discovery of Latent Procesa, LcUent Structure, 
and finally, (the crown of all) of Form, 

The student will do well first to read all this rapidly, and in 
the English ; so as to obtain a general conception of Bacon^s 
style of thinking and of his object: then he may take the 
Latin Text, (for uo translation can do justice to it, or stand in 
its stead) ; and read it carefuUy and thoughtfuUy. Bacon's 
language, like thc secret things of Naturc, will not unfold all 
its treasures to the hasty passer-by : he who will learn his full 
meaning and worth must first sojourn with him and become 
his friend. 

I know no better commentary on the Novum Organon than 
Sir J. Herschers Discourse. It provides frequent illustration 
and example ; but, above all, it contains a fair and clear expo- 
sition of that modern method of interrogating Nature, which 
has its origin in Bacon's writings ; though the growth of Na- 
tural Philosophy has led men to abandon the pursuit of that 
method which Bacon reconmiended to notice. In PIayfair*8 
Dissertation in the Encycl. Brit. (Preliminary Volume) will be 
found an analysis of the work, with many valuable observa- 
tions. There is also an account of the Nov. Or^. published 
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in the Library of Useful Knowledge, which, though scarcely 
corpect in its divisions of the work, &c., is still worthy of being 
consulted. But no student should neglect Dugald Stewarfs 
Philosophy of the Human Mind. No philosophical writer has 
ever studied Bacon with greater profit : he was among the first 
who nused the minds of men, and led them to look into Bacon's 
writings, and to judge for themselves, and to profit from them. 
They whose turn of mind leads them that way, will find 
that Sir I. Newton^s writings are those of a man who was well 
acquainted with the mind and phraseology of Bacon. Nor 
may we omit Bp. Butler'8 Sermons — a grand appHcation of 
the Inductive principles of observation to the study of man's 
moral nature. 

I mention these works, because in the Notes subjoined to 
this volume I have illustrated chiefly from them ; thinking 
it better to do so, as they are likely to be in most stu- 
dents' reach. In those notes I have endeavoured simply to 
cxplain and illustrate the meaning of the Author, and to 
point out some of the lines of thought which he suggests ; 
and this I have done specially with a view to those branches of 
education which are chiefly followed at Oxford. Prom Ger- 
man metaphysicians I have taken nothing ; partly because I 
am but scantily acquainted with them ; but still more because it 
does not seem to me that their mind and way of thought have 
anything really in common with Bacon's. And I trust that 
wherever error may be noticed, allowance will be made ; for 
a first attempt at illustrating so varied and so profound an 
Author must be both defective and liable to mistakes. It is a 
matter of astonishment to me that no extensive collection of 
notes should have hitherto been made on the Novum Orga- 
non, or indeed on any part of Bacon's writings. Let me hope 
that, having made the attempt, I raay thereby induce others 
to go on with it. 

This edition was undertaken principally at thc request, and 
with the advice of onc to whom I had hopcd to have submitted 
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it for approbation before it went out into the world. It Iuub 
pleased 6od tbat it should be otherwise. Instead of it, I haie 
but the melancholy satisfaction of expressing my gratitude for 
the kindnesB, and my sorrow at the sudden remoyai of the Iftte 
Dean of Christ Church. 

My thanks are due to many friends who have helped me, 
and shewn an interest in the work which has been my compa- 
nion, my amusement, and often my solace, during the kst 
year ; and I am especially under obUgations to the Rev. T. V. 
Bayne, M. A., Student of Christ Church, for the yaluable assist- 
ance which he gave me with much patience and expense of 
time, during the revision of the translation. My thanks are 
also due to my friend and pupil, R. Southey, Esq., whoee coan- 
sel was of the greatest senice to me in the composition of sadi 
of the notes as refer to Physical Sciences. 

It only remains for me to commend this volume to the 
public, with the hope that the study of Bacon's writings will 
afford them the same pleasure and profit which it has giy^ 
me. 

Chribt Church, 
June 7, 1855. 
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DISTRIBUTIO OPERIS 



WHICH RELATES TO THE NOVUM ORGANON. 



Ejus constituuntur Partes sex. 

Prima; Partitiones Scientiarum. 

Secunda ; Novum Organum, sive Indicia de Interpretatione 

NaturaB. 
Tertia ; Phaenomena Universi, sive Historia naturalis et ex- 

perimentalis ad condendam Philosophiam. 
Quarta ; Scala Intellectus. 

Q^inta ; Prodromi, sive Anticipationes PhilosophisB secundaB. 
Sexta ; Philosophia secunda, sive Scientia activa. 

Porro prietervecti artes veteres, intellectum huma- 



num ad trajiciendum instruemus. Destinatur, itaque, parti se- 
cundflB doctrina de mcliore et perfectiore usu rationis in rerum 
inquisitione, et de auxiliis veris intellectus ; ut per hoc (quan- 
tum conditio humanitatis et mortalitatis patitur) exaltetur in- 
tellectus, et facultate amplificetur ad NatursB ardua et obscura 
superanda. Atque ea est, quam adducimus, ars (quam Inter- 
preta^tionem Naturce appellare consuevimus) ex genere Logicas; 
licet plurimum, atque adeo immensum quiddam, intersit. Nam 
et ipsa illa Logica vulgaris auxilia et prsesidia intellectui moUri 
ac parare profitetur : et in hoc uno consentiunt. Differt autem 
plane a vulgari, rebus priecipue tribus ; viz. ipso fine, ordine 
demonstrandi, ct inquirendi initiis. 
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Nam huie nostras Scientiae finis proponitur, ut inYeniantor 
non Argumenta, sed artes ; nec principiis consentanea, sed ipsa 
principia ; nec rationes probabiles, sed designationes et indica- 
tiones operum. Itaque ex intentione diversa, diyersus seqoitiir 
effectus. niic enim adversarius disputatione vincitur et con- 
stringitur ; hic Natura opere. 

Atque cum hujusmodi fine conveniunt demonstrationQm 
ipsarum natura et ordo. In Logica enim vulgari opera fere 
universa circa syllogismum consumitur. De Inductione yaro 
dialectici vix serio cogitasse videntur ; levi mentione eam traos- 
mittentes, et ad disputationis formulas properantes. At noe 
demonstrationem per SyUogismum rejicimus, quod confusiQs 
agat et Naturam emittat e manibus. Tametsi enim nemini 
dubium esse possit, quin, qusd in medio termino conveniunt, ea 
et inter se conveniant, (quod est mathematicaB cujusdam certi- 
tudinis); nihilominus hoc subest fraudis, quod Syllogismus ei 
propositionibus constet, propositiones ex verbis, verba autem 
notionum tessera^ et signa sint. Itaque si notiones ipsae mentis, 
(quae verborum quasi anima sunt, et totius hujusmodi structune 
et fabric8B basis) male ac temere a rebus abstraeta^ et vaga», 
nec satis definitae et circumscriptae, denique multis modis yitiosaB 
fuerint, omnia ruunt. Rejicimus igitur Syllogismum ; neque 
id solum quoad principia (ad quae nec illi eam adhibent), sed 
etiam quoad propositiones medias ; quas educit sane atque par- 
turit, utcunque Syllogismus ; sed operum steriles et a practica 
remotas, et plane quoad partem activam scientiarum incompe- 
tentes. Qtiamvis igitur relinquamus Syllogismo et hujusmodi 
demonstrationibus famosis ac jactatis jurisdictionem in artes 
populares et opinabiles (nil enim in hac parte movemus); 
tamen ad Naturam rerum Inductione per omnia, et tam ad 
minores propositiones quam ad majores, utimur. Inductionem 
enim eensemus eam esse demonstrandi formam, quae sensum 
tuetur, et Naturam premit, et operibus imminet ae fere immi- 
seetur. 

Itaque ordo quoquo demonstrandi plane invcrtitur. Adhuo 
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enim res ita geri eonsueyit, ut a sensu et particularibus primo 
loco ad maxime generalia advoletur, tanquam ad polos fixos 
circa quos disputationes Tertantur; ab illis c»tera per me- 
dia deriyentur: yia certe compendiaria sed pradcipiti; et ad 
Naturam impervia, ad disputationes vero procHyi et ac- 
conmiodata. At secundum nos Axiomata continenter et gra- 
datim excitantur, ut non nisi postremo loco ad generalissima 
veniatur: ea vero generalissima eyadunt, non notionalia sed 
bene terminata, et talia qu» Natura ut reyera sibi notiora 
agnoscat, quieque rebus hasreant in medullis. 

At in forma ipsa quoque Inductionis, et judicio quod per 
eam fit, opus longe maximum movemus. Ea enim de qua 
Dialectici loquuntur, qu» procedit per enumerationem Eompli- 
cem, puerile quiddam est, et precario concludit, et periculo ab 
instantia contradictoria exponitur, et consueta tantum intuetur ; 
nec exitum reperit. 

Atqui opus est ad scientias Inductionis forma tali, qu» expe- 
rientiam solvat et separet, et per excludones ac rejectiones de- 
bitas necessario concludat. Quod si judicium illud vulgatum 
Dialecticorum tam operosum fiierit, et tanta ingenia exercu- 
erit; quanto magis laborandum est in hoc altero, quod non 
tantum ex mentis penetralibus, sed etiam ex Natursd visceribus 
extrahitur? 

Neque tamen hic finis. Nam fundamenta quoque scientiarum 
fortius deprimimus et soUdamus, atque initia inquirendi altius 
sumimus, quam adhuc homines fecerunt : ea subjiciendo exa- 
mini, qxm Logica vulgaris, tanquam fide aUena, recipit. 
Etenim Dialectici principia scientiarum a scientiis singuUs tan- 
quam mutuo sumunt ; rursus notiones mentis primas veneran- 
tur ; postremo informationibus immediatis sensus bene dispositi 
acquiescunt. At nos Logicam veram singulas scientiarum pro- 
viiiciaB, majore cum imperio quam penes ipsarum principia 
sit, debere ingredi decrevimus ; atque illa ipsa principia puta- 
tiva ad rationes reddendas compellere, quousque plane con- 
stent. Quod vero attinet ad notiones primas intellectus ; nihil 
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est eoruni, quae intcllectus sibi perinissus eongessit, quin nobi» 
pro suspecto sit, nec ullo modo ratum, nisi doto judicio ae 
stiterit, et secundum illud pronunciatum fuerit. Quin etiam 
sensus ipsius informationes multis modis excutimus. Sensos 
enim fallunt utique ; sed et errores suos indicant ; yerum erro- 
res praesto, indlcia eorum ionge petita sunt. 

Dupiex autem est Sensus culpa ; aut enim destituit nos, aut 
decipit. Nam primo, piurimaB sunt res qu» sensum etiam 
recte dispositum, nec ullo modo impeditum, effiigiunt ; aut sub- 
tilitate totius corporis, aut partium minutiis, aut loci distantia, 
aut tarditate atque etiam velocitate motus, aut familiaritate 
objecti, aut alias ob causas. Neque rursus, ubi Sensus rem 
tenet, pretensiones ejus admodum firmse sunt Nam tesliino- 
nium et informatio Sensus semper est ex analogia hominis, non 
ex analogia imiversi: atque magno prorsus errore afiseritiir, 
Sensum esse mensuram rerum. 

Itaque ut his occurratur ; nos multo et fido ministerio aoxi- 
Ua Sensus undique conquisivimus et contraximus; ut destitO' 
tionibus substitutiones, variationibus rectificationes suppediten- 
tur. Neque id molimur tam instrumentis quam experimentis. 
Etenim experimentorum longe major est subtilitas, quam Sen- 
sus ipsius, licet instrumentis exquisitis adjuti ; (de iis loquimnr 
experimentis, quse ad intentionem ejus quod quaeritur perite et 
secundum artem excogitata et apposita sunt). Itaque percep- 
tioni sensus immediatae ac propriae non multum tribuimus ; sed 
eo rem deducimus, ut sensus tantum de experimento, experi- 
mentum de re judicet. Quare existimamus nos sensus (a qno 
omnia in naturalibus petenda sunt, nisi forte libeat insanire) 
Antistites religiosos, et oraculorum ejus non imperitos Into*- 
pretes nos praestitisse ; ut alii professione quadam, nos reipsa 
Sensum tueri ac colere videamur. Atque hujusmodi sunt eSi 
quae ad lumen ipsum Naturae ejasque accensionem et immissio- 
nem paramus: quae per sc sufficere possent, si intellectus hu- 
manus aequus et instar tabulae abrasae esset. Sed cum mentes 
hominum miris niodis adco obsessae sint, ut ad veros renun 
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radios excipiendos sincera et polita area prorsus desit ; necessi- 
tas qu8&dam incumbit, ut etiam huic rei remedium quadrendum 
esse putemus. 

Idola autem, a quibus occupatur Mens, vei adscititia sunt, 
vei innata. Adscititia vero immigrarunt in mentes hominum, 
vei ex Philosophorum placitis et sectis, vei ex perversis legibus 
demonstrationum. At innata inhserent natur» ipsius intellec- 
tus, qui ad errorem longe proclivior esse deprehenditur, quam 
sensus. Utcunque enim homines sibi placeant, et in admira- 
tionem mentis humanse ac fere adorationem ruant, illud certis- 
simum est — sicut speculum in»quale rerum radios ex figura et 
sectione propria immutat, ita et mentem, cum a rebus per 
sensum patitur, in notionibus suis expediendis et comminiscendis 
haud optima fide rerum natura) suum naturam inserere et im- 
miscere. 

Atque priora illa duo Idohrum genera segre, postrema vero 
hsdc nullo modo evelli possunt. Id tantum relinquitur, ut indi- 
centur ; atque ut vis ista mentis insidiatrix notetur et convin- 
catur, ne forte a destructione veterum novi subinde errorum 
surculi ex ipsa mala complexione mentis pullulent ; eoque res 
recidat, ut errores non extinguantur, sed permutentur : verum 
e contra, ut illud tandem in adternum ratum et fixum sit, Intel- 
lectum nisi per Inductionem, ejusque formam legitimam, judi- 
care non posse. Itaque doctrina ista de expurgatione intellec- 
tus, ut ipse ad veritatem habilis sit, tribus redargutionibus 
absolyitur : redargutione Philosophiarum, redargutione De- 
monstrationum, et redargutione Rationis humanse nativa). His 
vero explicatis, ac postquam demum patuerit, quid rerum na- 
tiu-a, quid mentis natura ferat ; existimamus nos thalamum 
Mentis et Universi, pronuba divina bonitate, stravissc et or- 
Qai$sc. Epithalamii autem votum sit, ut ex eo connubio auxilia 
humana, et stirps inventorum, quo) necessitatcs ac miserias 
honiinum aliqua cx parte doment et subigant, suscipiatur. 

Haec vero est Operis pars secunda. 
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SERENISSIMO POTENTISSIMOQUE PRINCIPI 

AC DOMINO NOSTRO, 

JACOBO, 

OEI GRATU MAGNiE BRITANNIiE» FRANCIiE, ET 
HIBERNIiE RE6I, FIDEI DEFENSORI» &c. 

Sbrbnibsiiib Potbntissimbqub Rbx, 

POTERIT fortasse Majestas tua me furti incufiare, quod 
tantum temporis, quantum ad haBC sufficiat, negotiis tuis sufiu- 
ratus sim. Non habeo quod dicam. Temporis enim non fit 
restitutio ; nisi forte quod detractum fuerit temporis rebus 
tuis, id memoriie nominis tui, et honori sadculi tui reponi pos- 
sit ; si modo hsBc alicujus sint pretii. Sunt certe prorsus nova ; 
etiam toto genere : sed descripta ex veteri admodum exem- 
plari, mundo scilicet ipso, et natura rerum et mentis. Ipse 
certe (ut ingenue fatear) soleo sestimare hoc opus magis pro 
partu temporis, quam ingenii. lUud enim in eo solummodo 
mirabile est ; initaa rei, et tantas de iis qu£e inyaluerunt suspi- 
dones, alicui in mentem venire potuisse. Cflstera non illibenter 
sequuntur. At versatur proculdubio casus (ut loquimur) et 
quiddam quasi fortuitum, non minus in iis quad cogitant homi- 
nes. qaam in iis quiB agunt aut loquuntur. Verum hunc casum 
(de quo loquor) ita intelligi volo, ut si quid in his, qusB affero, 
sit boni, id immensse misericordifls et bonitati divin», et felici- 
tati temporum tuorum tribuatur : cui et vivus integerrimo af- 
fectu servivi, et mortuus fortasse id effecero, ut illa posteritati, 
nova hac accensa face in philosophise tenebris, pradlucere pos- 
sint. Merito autem temporibus regis omnium sapientissimi et 
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doctissimi regetieratio ista et instuuratio Dcientianim debetnr. 
Superest petitio, majestate tua non indigna ; et mazime om- 
nium faciens ad id quod agitur. Ea est, ut, quando Sal<Hn(mem 
in plurimis referas, judiciorum gravitate. r^no pacifico, cordis 
latitudine, librorum denique, quos composuisti, nobili Tarietate: 
etiam hoc ad ejusdem regis exemplum addas, ut cures historiam 
naturalem et experimentalem, veram et severam, (missis philo- 
logicis) et quad sit in ordine ad condendam philosophiam, deni- 
que qualem suo loco describemus, congeri et perfici : ut tandem 
post tot mundi adtates philosophiae ct sciendsB non unt amfdius 
pensiles et aere», sed solidis experientiflB omnigen», ejusdem- 
que bene pensitat», nitantur fundamentis. Equidem Organvm 
prsBbui ; verum materies a rebus ipsis petenda est. Deus Op- 
timus Maximus Majestatem tuam diu servet incolumem. 

Serenissima) Majestati Tu» 
Servus devinctissimus et devotissimus, 

FRANCISCUS VERULAM, 

CiNOBLLARIUS. 
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INDICIA^ VERA DE INTERPRETATIONE 

NATURiE. 



PR^FATIO. 

(ciUI^ de natura, tanquam de re explorata, pronun- 
tiare ausi 8unt, sive hoc ex anirai fiducia fecerint, sive 
ambitiose et more professorio; maximis illi pbiloso- 
phiam et scientias detrimentis affecere. Ut enim ad 
fidem faciendam validi, ita enim ad inquisitionem ex- 
tinguendam et abrumpendam efficaces fuerunt : neque 
virtute propria tantum profuerunt, quantum in hoc 
nocuerunt, quod aliorum virtutem corruperint et per- 
diderint. Qui autem contrariam huic viam ingressi 
sunt, atque nihil prorsus sciri posse asseruerunt, sive 
ex sophistarum veterum odio, sive ex animi fluctua- 
tione, aut etiam ex quadam doctrinae copia, in hanc 
opinionem delapsi sfnt, certe non contemnendas ejus 
rationes adduxerunt: veruntamen nec a veris initiis 
sententiam suam derivarunt, et, studio quodam atque 

1 Jndicia — not " Suggestions*' or rendered it " Guide." 

" Indications,*' as it has been usually ^ The Dogmatists : for whom see 

trsnslated, but rather in the sense of Bk. I. Aph. 67. The other claM, 

•* Delatio rei occulta/' " Informa- oppoeed to them, ie that of the 

tion." I baTe Tentured to U8e the " Sceptics." 
concrete for the abstract, and have 

B 
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affectatione provecti, prorsus modum exoessernnt. At 
antiquiores ex Gnnecis "^ (quorum scripta perienint) inter 
pronuntiandi jactantiam et acatalepsta desperatioiiaii 
prudentius se sustinuerunt : atque de inquisitionis dif* 
ficultate, et rerum obscuritate, siepios quenmonias et 
indignationes miscentes, et veluti fnaenum mordenteB, 
tamen propositum urgere, atque naturse se immisceie 
non destiterunt : consentaneum (ut videtur) existiman- 
tes, hoc ipsum (videlicet utrum aliquid sciri possit) non 
disputare, sed experiri : et tamen illi ipsi, impetu tan- 
tum intellectus usi, regulam non adhibuemnt» sed 
omnia in acri meditatione et mentis volutiitione et agi- 
tatione perpetua posuerunt. 

Nostra autem ratio, ut opere ardua, ita dictu fBcilis 
est. Ea enim est, ut certitudinis gradus constituamns, 
sensum per reductionem quandam tueamur^ sed men- 
tis opus, quod sensum subsequitur, plerumque rejicii- 
mus ^ ; novam autem et ccrtam viam, ab ipsis sensuom 
perceptionibus, menti aperiamus et muniamus. Atqoe 
hoc proculdubio viderunt et illi, qui tantas dialectice 



' Cf.I.Apb. 71,89. andDeAugro. 
Sc. III. 4. 

4 Shaw explaiDS this difficulty 
thus: *' By contriving ways of trans- 
mitting things in a proper manner 
to the sensefl, that a true judgment 
may be formed of thero when thus 
again brought under view." It 
seems simply to mean " strengthen- 
ing and defeuding the authority of 
the senBes by keeping them within 
their proper liroits ;** as Bacon says 
(I. 136.) *' sensui non derogamus 
sed ministramus.'* It will be best 
ezplained, perhaps, by reference to 
that part of the " Distributio ope- 
ri«," which refers to the Nor. Org. 
where he eays, " Perceptioni senaus 
immediatae ac proprite non multum 
tribuimus: sed eo rem deducimus. 



ut sensua tantum de ezperimento, 
ezperimentum de re judioet. Qjam 
existimamus noa sensus AntistitM 
religiosos, et oraculonim ejua noo 
imperitos Interpretes nos pnetti- 
tisse: ut alii profesaione quadaiDv 
nos reipsa sensum tueri ac cdcie 
videamur.*' 

^ Rejecting those hasty conchi- 
sions to which the Intdlect left to 
itself wiU leap immediately after 
sensible i^^preciation. Here agaia 
the Distributio throwa light on the 
meaning " Quod vero attinet ad 
notiones primas intellectus; nihfl 
est eorum, quse inteUectus sibi per- 
missus congessit, quin nobia pio 
suspecto sit, nec uUo modo ntoiiii 
nisi novo judicio se stiterit, et sectm- 
dum iUud pronunciatnm fneriL" 
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partes tribuerant. Ex quo liquet, illos intellectui ad- 
minicula qusesivisse, raentis autem processum nativum 
et sponte moventem suspectum babuisse. Sed seram 
plane rebus perditis hoc adhibetur reraedium; post- 
quam mens, ex quotidiana vitse consuetudine, et audi- 
tionibus et doctrinis inquinatis occupata, et vanissirais 
idolis obsessa fuerit. Itaque ars illa dialecticse, sero 
(ut diximus) eavens, neque rem ullo modo restituens, 
ad errores potius figendos quam ad veritatem aperien- 
dam valuit. Restat unica salus ac sanitas, ut opus 
mentis universum de integro resumatur ; ac mens jara 
ab ipso priucipio nuUo modo sibi permittatur, sed 
perpetuo regatur ; ac res, veluti per machinas, conficia- 
tur. Sane si homines opera mechanica nudis manibus, 
absque instramentorum vi et ope, aggressi essent, 
quemadmodura opera intellectualia nudis fere mentis 
viribus tractare non dubitarant ; parvse admodum fuis- 
sent res, quas movere et vincere potuissent, licet operas 
enixaSy atque etiam conjuuctas praestitisseut. Atque 
si paulisper morari, atque in hoc ipsum exemplum, 
veluti in speculum, intueri velimus; exquiramus (si 
placet) si forte obeliscus aliquis, magnitudine insignis, 
ad triumphi vel hujusmodi magnificeMtise decus trans- 
ferendus esset, atque id homines nudis manibus aggre- 
derentur, annon hoc magiiae cujusdam esse dementise 
spectator quispiam rei sobrius fateretur? Quod si 
numerum augerent operariorum, atque hoc modo sei 
valere posse confiderent, annon tanto magis? Sin 
autem delectum quendam adhibere vellent, atque im- 
becilliores separare, et robustis tantum et vigentibus 
uti, atque hinc saltem se voti compotes fore sperarent, 
annon adhuc eos impensius delirare diceret? Quin 
etiam si, hoc ipso non contenti, artem tandem athleti- 
cam consulere statuerent, ac omnes deinceps manibus 
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et lacertis et nervis ex arte bene unctis et medicatis 
adesse juberent, annon prorsus eos dare operam, ut 
cum ratione quadam et prudentia insanirent, clamaret? 
Atque homines tamen simili malesano impetu, et con- 
spiratione iuutili, feruntur in intellectualibus ; dum ab 
ingeniorum vel multitudine et consensu, vel excellen- 
tia et acumine, magna sperant; aut etiam dialectica 
(quse quaedam athletica censeri possit) mentis nervos 
roborant: sed interim, licet tanto studio et conatu, (si 
quis vere judicaverit) intellectum nudum applicare non 
desinunt. Manifestissimum autem est in orani opere 
magno, quod manus hominis prsestat, sine instrumentis 
et machinis vires nec singulorum intendi, nec oranium 
coire posse. 

Itaque ex his quae diximus prsemissis, statuimns duas 
esse res, de quibus homines plane monitos volumus, ne 
forte illse eos fugiant aut prsetereant. Quarum prima 
hujusmodi est; fieri fato quodam (ut existimamus) 
bono, ad extinguendas et depellendas contradictiones 
et tumores animorum, ut et veteribus honor et reve- 
rentia intacta et imminuta maneant^ et nos destinata 
perficere, et tamen modestise nostrse fructum percipere 
possimus. Nam nos, si profiteamur nos meliora afferre 
quam antiqui, eandem quam iili viam ingressi, nulla 
verborum arte eflScere possimus, quin inducatur quae- 
dam ingenii, vel excellentise, vel facultatis comparatio 
sive contentio : non ea quidem illicita aut nova; 
(quidni enim possimus, pro jure nostro, neque eo ipso 
alio quam omuium, si quid apud eos non recte inven- 
tum aut positum sit, reprehendere aut notare?) sed 
tamen utcunque justa aut permissa; nihilominus impar 
fortasse fuisset ea ipsa contentio, ob virium nostrarum 
modum. Verum quum per nos illud agatur, ut alia 

• Cf. 1. 32. 35. 
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omnino via intellectui aperiatur illis intentata et in- 
oognita, commutatA jam ratio est; cessant studium et 
paites; nosque indicis tantummodo personam sustine- 
mns ; quod mediocris certe est auctoritatis, et fortunae 
cujusdam potius, quam facultatis et excellentise. Atque 
hffic moniti species ad personas pertinet, altera ad res 
ipsas. 

No6 siquidem de deturbauda ea, quse nunc floret» 
philosophia, aut si quse alia sit, aut erit, hac emendatior 
aut auctior, minime laboranms. Neque enim oflSci- 
mus» quin philosophia ista recepta, et aline id genus, 
disputationes alant, sermones oment» ad professoria 
munera et vitae civilis compendia, adhibeantur et va- 
leant. Quin etiam aperte significamus et declaramus 
eam, quam nos adducimns, philosophiam ad istas res 
admodum utilem non fiituram. Non prcesto est; neque 
in transitu capitur ; neque ex prsenotionibus intellectui 
blanditur; neque ad vulgi captum, nisi per utilitatem et 
eflTecta, descendet. 

Siut itaque (quod felix iaustuinque sit utrique parti) 
duse doctrinarum emanationes, ac duse dispensationes ; 
duse similiter conteniplantium sive philosophantium 
tribus, ac veluti cognationes; atque illse neutiquam 
inter se inimica) aut aliense, sed foederatse et mutuis 
auxiliis devinctse: sit denique alia scientias eolendi, 
alia inveniendi ratio. Atque quibus prima potior et 
acceptior est, ob festinationem, vel vitae civiiis rationes, 
vel quod illam alteram ob mentis inflrmitatem capere 
et complecti non possint, (id quod longe plurimis aeci- 
dere necesse est) optamus, ut iis feliciter et ex voto 
suecedat quod agunt, atque ut quod sequuntur teneant. 
Quod si cui mortalium cordi et curse sit, non tantuni 
inventis hcerere, atque iis uti, sed ad ulteriora pene- 
trare; atque non disputando adversarium, sed opere 



6 NOVUM ORGANUM. 

naturam vincere; denique, non belle et probabiliter 
opinari, sed certo et ostensive scire; tales, tanquam 
veri scientiarum filii, nobis (si videbitur) se adjungant; 
ut omissis naturse atriis, quse infiniti contriverunt, adi- 
tus aliquando ad interiora patefiat. Atque ut melius 
intelligamur, utque illud ipsum, quod volumus, ex no- 
minibus impositis magis familiariter occurrat; altera 
ratio, sive via, anticipatio mentis ^ ; altera, interpretatio 
naturcBy a nobis appellari consuevit. 

Est etiam quod petendum videtur. Nos certe cogi- 
tationem suscepimus, et curam adhibuimus, ut qu« a 
nobis proponentur, non tantuni vera essent, sed etiam 
ad animos hominum (licet miris modis occupatos et 
interclusos) non incommode aut aspere accederent 
Veruntameu sequum est, ut ab hominibus impetremus, 
(in tanta prsesertim doctrinarum et scientiarum restaa- 
ratione) ut qui de hisce nostris aliquid, sive ex sensa 
proprio, sive ex auctoritatum turba, sive ex demon- 
strationum formis, (quse nunc tanquam leges quaedam 
judiciales invaluerunt) statuere aut existimare velit; 
ne id in transitu, et velut aliud agendo, facere se posse 
speret : sed ut rem pemoscat ; nostram, quam descri- 
bimus et munimus, viam ipse paulatim tentet ; subtili- 
tati rerum, quae in experientia signata est, assuescat; 
pravos denique, atque alte hserentes mentis habitos, 
tempestiva et quasi legitima mora corrigat ; atque tum 
demum, (si placuerit) postquam in potestate sua esse 
coeperit, judicio suo utatur. 

7 Cf. I. 26—36. 
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Aphorismus I. 
JbLOMO^ naturae minist^r et interpres» tantum facit et 



* " Aphorismi/' Sce Adv. of 
Learning, Bk. ii. '* Aphorisms, ex- 
oept they be ridiciilous, cannot be 
made but of the pith and heart of 
Science; for discourse of illustra- 
tion is cut off; didcourse of con- 
nection and order is cut off; de- 
•criptione of practice are cut off ; so 
there remaineth nothing to fiU the 
Aphoriam but some good quantity 
of obsenration." Agdn, Nov. Org. 
1. 86. " Aphorismi — sive breves, ese- 
demque sparss nec methodo re- 
vinctae sententise." How strangely 
Bacon ignores his own description 
of Aphorisms ! For many of those 
in the Nov. Org. are long chapters 
full of " niustration, example, and 
connection," and any thing but terse 
pithy sayings. 

2 Thie Aphorism occurs at the 
end of the " Distributio Operis" 
with the following addition : ** Ne- 



que enim ulUe vires causarum cate- 
nam solvere aut perfringere possint: 
neque Natura atiter quam parendo 
vincitur :" i. e. Man is but Nature^s 
Interpreter and Servant, not her 
Master. Effects follow from their 
Causes; we cannot interrupt the 
connection, we can only interpret 
(i. e. ezplain the fact) and serve, 
(i. e. apply or remove the antece- 
dent, and so help or hinder the pro- 
duction of the consequent.) We 
cannot break God'8 rule for things, 
without the supematural.exertion of 
His Power. " The power of Man 
over Nature/' says Sir J. Herschel 
in his Discourse on Natural Philo- 
sophy, " is limited only by one con- 
dition — that it must be exercised in 
conformity with the Laws of Na- 
ture.'* Any thing beyond this is a 
Miracle, and this constitutes the 
true distinction between Miracles 
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intelligit quantum de natura ordine re vel mente^ob- 
servaverit: nec aniplius scit, aut potest. 

IT. 

Nec manus nuda, nec intellectus sibi permissos, 
multum valet^; instrumentis et auxiliis res perficitur; 
quibus opus est, non minus ad intellectum, quam ad 
manum. Atque ut instrumenta manus motura ant 
cient aut regunt ; ita et instrumenta mentis intellectui 
aut suggenmt aut cavent. 



and ordinary acU of Power. Cf. 
Mill*8 Logic» chap. xxv, § 2. Trench 
on Miracles, chap. ii. As to the 
Umits of Man'8 knowledge, we seem 
now to be mostly agreed to take the 
humbler view which denies that we 
ever can really attatn to the know- 
ledge of causes. For what Bacon 
himself thought ae to this, we must 
refer to II. 1—20. Dugald Stewart, 
who 8tate8 the case for Man'8 limited 
knowledge most deBnitely and with 
mo8t authority, aays, " In calling 
Man ' Natune Interprea' Bacon had 
plainly the sarae idea of tbe object 
of Phy8ic8 which I attempted to con- 
▼ey when I 8aid that what are com- 
monly caUed the causes of Pheno- 
mena are only their established ante- 
eedents or signs.*' He has also gone 
into the subject fully in hia Philo- 
aophy of the Human Mind, ch. i. 
sect. 3, and note C (upon the 8aroe 
chapter and aection). The best 
Conunentary on these first Apho- 
ri8m8 i8 the opening of Bk. ii, where 
the8e are expanded and illustrated. 
They contain the object of the whole 
work: "veritaa et utilitas" (I.124) 
are his aim— correct and increa^ed 
knowledge, and an expanded field for 
practioe. Cf. ai80 Hallam Lit. of 
£ur. Part iii. ch. III. ^ 6a. 
« For " re** the " Di8tributio" 



read8 " opera," ehewing thift the 
diatinction is between oor obaerni- 
tion of things, facta, effecta in the 
Universe, and our mental operatioiM 
on them : " re" by obMmtioii, 
" mente" by contemplation. This 
Aph. hae been usually spoOed ia 
translationa. Hallam haa gifen it 
correctly, Lit. Eur. M smpreu 

^ Thi8 feeblenese, arising from 
want of instrumental aids, ia trated 
of more at length in the Pre&oe. 
In fact these first few AphorismB 
pa88 over much the same groimd. 
The objects of all Instmments aie 
twofold, positive and negativet to 
incite, or to regulate. The ist Book 
of the Nov. Org. being the " Ptoi 
operis destruens" is almoat entirely 
regulative, pointa out errors, and 
removes them; " Intellectui caveC." 
The 3nd Book is constructive ; "In- 
tellectui suggerit." An analogoui 
Organon, Bacon holds, (I. lay), 
might be applied to other subjects, 
and 80 in Morals our Apparatus 
(Education, Law, &c.) are properly 
intended to regukte the Appetites 
and Feelings, and to stimulate the 
Intellectual part of man. So too 
in Politic8. For the way in whicb 
Bacon regards the Nov. Oiff. as in- 
strumental, cf. 1. 137. II. 52. 



LIB. I. a— 5. 9 

III. 

Scientia et potentia humana in idem coincidunt*\ 
quia ignoratio causse destituit effectum. Natura enim 
non nisi parendo vincitur^: et quod in contemplatione 
instar causse est, id in operatione instar reguise est. 

IV. 

Ad opera nil aliud potest homo, quam ut corpora 
naturalia admoveat et amoveat: reliqua natura intus 
transigit ^. 

Solent se immiscere naturse (quoad opera) mechani- 



* " In idem coinddunt" as far 
as man'8 intentional production is 
concerned. For this union of man'8 
knowledge and power, cf. II. 3. 
** Ex formarum inventione 8equitur 
contemplatio vera, et operatio li- 
bera." And we have an exaraple 
of it in the Definition of Heat in 
the Tirst Vintage/' II. 20. 

• Cf. 1. 129. "The powers which 
act in the processes of Nature and 
in thoae of Art are precisely the 
tame, and are only directed in the 
latter case by the intention of man 
towards particular objects." Play- 
iair, Disa. iii. in the Preliminary 
Vol. EncycL Brit. p. 459. 

7 Cf. de Augm. Sc. II. 2. " This 
certain truth 8hould be thoroughly 
aettled in the minds of men, that 
artificials differ not from natural in 
fonn and essence, but in the effi- 
cient oniy : for man hath no power 
0¥er Nature 8ave only in her mo- 
tion ; i. e. to mingle or put together 
natural bodies, and to separate or 
put them aaunder : wherefore where 
there ia apposition and eeparation 
of bodies natural, conjoining (as 
they term it) active with passive, 
man may do all thinge: thi8 not 
done, he can do nothing." And 



Pla^rfair (ubi 8upr.) " In Art, man 
doe8 nothing more than bring things 
nearer to one another, or carry them 
farther off; the re8t i8 performed 
by Nature, and on moet occasiona 
by mean8 of which we are quite ig- 
norant.'* 

^ A8 to the Mechanician, the 
Mathematidan and the Physician, 
Bacon'8 remark8 were being faki- 
fied at the very time he wrote. — 
Mechanic8 had produced fly-clock8, 
tele8Cope8, and other useful con- 
trivances. — Mathematic8 boasted of 
Kepler and Galileo ; and the disco- 
verie8 of Harvey and Gilbert were 
opening out a new world for Medical 
reaearch. But Bacon could scarcely 
have dbcemed all this, and h\s jea- 
lou8y of hia contemporaries (cf. I. 
54) would ecarcely have allowed 
him to acknowledge their worth. 
Besides this he was utterly ignorant 
of Mathematics (see Uallain Ldt. 
Eur. vol. II. iii. 3. § 78). Alchemy 
was certainly thoroughly empirical 
and faulty ; for " at thi8 time Che- 
nustry 8eemed to have an elective 
attraction fnr everything that wa8 
ab8urd and unfounded." (Playfair.) 
And Magic, which still exerted great 
influence«wa8a8bad. SirT.Browne 
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cus, mathematicus, medicus, alchemista, et magus ; sed 
omnes (ut nunc sunt res) conatu levi, succeasu tenui. 

VI. 

Insaimm quiddam esset, et in se contrarium, existi- 
mare ea, quse adhuc nunquam iacta sunt, fieri posBe, 
uisi ])er modos adhuc nunquam tentatos. 

VII. 

Generationes mentis et manus numerosse admodam 

videntur in libris et opificiis. Sed omnis ista yarietaB 

sita est in subtilitate eximia, et derivationibus pauca- 

rum rerum, qua; innotuerunt ; non in numero axio- 

matum ^. 

VIII. 

Etiam opera, quae jam inventa sunt, casui debentur 

et experientise, magis quam scientiis ^^ : scientiffi enim, 

quas nunc habemus, nihil aliud sunt quam quaedam 



Rel. Med. i. 31. gives some account 
of it ; which 18 worth consulting as 
it gives the views of a Physician and 
contemporaiy of Bacon. Cf. alao De 
Augm. Sc. iii. 5. and Adv. of Learn- 
ing Bk. ii. Mechanica, Alchemy 
and Magic, are treated of more at 
length infra 1. 85. Bacon'8 remark8 
are however true enough of the ordi- 
nary state of these auhjecta in his day. 
* Cf. Adv. of Leaming, Bk. i. 
on Contentious Leaming, also infr. 
L 85. 106. There is a tendency here 
too (which runs throughout Bacon'8 
writing8)tounderrate. Mauricesays 
of him that '' one of hia chief faults 
was hi8 failing in the reverence due 
to hi8 great predeceasors ;'' and thi8 
will appear more as we go on. Here 
he 8eem8 to ignore the growth of the 
Fine Arta, Architecture and Paint- 
ing e8pecially. But these he may 
poasihly have paased hy intention- 
ally aa having little to do (though 



could this be true?) with thit 
« Truth and Utility" he was aiming 
at. It i8 remarkable that in Aph. 8$ 
he takea no notice of the Fine Aits, 
even under the head of " Artea U- 
beralea." But theu, one might say, 
what el8e was to be expected finom 
one who (De Augm. iv.) can dasi 
Painting and Music among bw 
" Artea Voluptuari»." See HaUam 
lit. Eur. IL iii. i. ^ 48. 

For the term Aziom eee Appen- 
diz A. 

^^ This waa in Bacon'8 day for 
the most part true of I%ysic8, 
though not at all 80 of either Bia- 
thematic8 or the Fme Arts. And 
Bacon professes here to be treattng 
(it i8 presumed) of the whole circk 
of Human Knowledge. 

For Tvx'1 and tfimipla and their 
difference from and connection wtth 
hnarimrf 8ee Ari8totle Eth. Nic. vi.4. 
Metaph. 1. 1. 
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concinoationes rerum antea inventarum ; non modi in- 
veniendi, aut designationes novorum operum. 

IX. 
Causa vero et radix fere omnium malorum in scien- 

tiis ea una est ; quod dum mentis humanse vires falso 

miramur et extoUimus, vera ejus auxilia non quse- 

ramus. 

X. 

Subtilitas naturae subtilitatem sensus et intellectus 

multis partibus superat^^; ut pulchrae illse meditationes 

et speculationes humanse et causationes, res malesana 

sinty nisi quod non adsit qui advertat. 

XI. 
Sicut scientise, quae nunc habentur, inutiies sunt ad 

inventionem operum ; ita et logica, quae nunc habetur, 

inutilis est ad inventionem scientiarum ^^. 

XII. 

Logica, quse in usu est, ad errores (qui in notionibus 

vulgaribus fundantur) stabiliendos et figendos valet, 

potius quam ad inquisitionem veritatis ; ut magis dam- 

nosa sit, quam utilis ^\ 

XIII. 

Syllogismus ad principia scientiarum non adhibetur, 

ad media axiomata frustra adhibetur, cum sit subtilitati 



11 This subtilty of Natare Bacon 
seemed to think woold be laid bare 
by the investigation of Latent Pnh- 
eeu and Strueture and by the dis- 
covery of Forms, in Bk. II. His 
language is very like that of Aristo- 
tle here, and in several other places. 
See Arist. Metaph. Bk. A the less. i. 

Kora dvo Tp6fircvs, ovk iv roU irpayfAa- 
iTiv, aXX' cV fiiuv t6 ainov ovr^ff. 
"Qtmtp yhp Kok To. t&v wKT€pih»v 
HfilxaTa np6s t6 if^rfYos fx'* ^ f**^ 



^pMpav, ovro* icat Trjt fnitTtpas ^vjfig 
6 vovs irp6s rii TJj iftwrti <f>a»tpinara 



iravT»v, 



13 For the old aystem of Logic 
see Appendix B. Cf. II. 52, and 
that part of the " Distributio" which 
is prefized to this edition, and refers 
to the Nov. Org. 

13 What is wanted is not power 
of drawing Inferences froro given 
Principles, but of discovering Prin^ 
ciples themselves. 
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natune iouge impar. Assensum itaque constriDgit, dod 

res. 

XIV. 

Syilogismus ex propositionibus constat, propositioDes 

ex verbis, verba notionum tesserse sunt^^. Itaque fli 

notiones ipsse (id quod basis rei est) confus» sint, et 

temere a rebus abstractse ; nihil in iis, quse superstraan- 

tur, est firmitudinis. Itaque spes est una in indudiom 

vera ^*. 

XV. 

In notionibus nil sani est, nec in logicis, nec in pbj- 

sicis: non substantia^ non qmlitas^ agere, pati^ ipsom 

esse^ bonas notiones sunt ; multo minus prave, leve^ den- 

sum, tenuey humidum, siccum, generaiio^ corruptio^ attra- 

herCy fugare^ elementum^ materiaj forma^ et id genos ; 

sed omnes phantasticse et male terminatse. 

XVI. 
Notiones infimarum specierum, hominis, canis^ eo- 
lumbce^ et preheusionum immediatarum sensus, caUdi^ 
frigidiy albi^ nigri^ non fallunt magnopere ; quae tamen 
ipsse a fluxu materiae et commissione rerum quandoque 
confunduntur; reliquse omnes (quibus homines bacte- 
nus usi sunt) aberrationes sunt, nec debitis modis a 
rebus abstractae et excitato'. 



i^ Words are B^rmbols of concep- 
tions, and how far do they react 
upon men'8 minds, and become the 
causes of conceptions ? If our con- 
oeptions be definite and wrong, the 
syllogism only leads us the farther 
astray ; if indefinite and vague, the 
•yllogism falls under M. Turgot'8 
censure (G^uvres, tom. iii. p. 68, 
quoted by Stewart on the Human 
Mind, vol. II. ch. iii. § 2) : Tout 
Tartifice de ce calcul ing^nieujc, dont 
Aristote nou8 a donn^ les r^les, 
tout Tart du syllogiame est fond^ 



8ur Tusage dea mota dan8 le mtoe 
8en8 ; Temploi d*un m4me mot dana 
deux 8en8 diflfi^rens &it de tout tu- 
sonnement un aophisme; et ce genre 
de aophisme, peut-toe le plus com- 
mun de tou8, est une des sooroefl le8 
plu8 ordinairea de nos erreurs." Biit 
they who write of the syllogism by 
and in itself of oourae ought to cut 
oflf all connection between it aod 
matter. But for all thia see Appen- 
dixB. 

i^ First mention of Indmetiim' 
Treated of fuUy in 1. 104. 105. 



LIB. I. 14 — 20. 



18 



XVII. 

Nec minor est libido et aberratio in constituendis 
axiomatibus, quam in notionibus abstrabendis ; idque 
in ipsis principii8, quse ab inductione yulgari pendent. 
At multo major est in axiomatibus^ et propositionibus 
inferioribus, quse educit BjllogismuB. 

XVIII. 
Qu8e adbuc inventa sunt in scientiis, ea liujusmodi 

sunt, ut notionibus vulgaribus fere subjaceant : ut vero 

ad interiora et remotiora naturae penetretur, necesse 

est ut tam notiones (juam axiomata magis certa et 

munita via a rebus abstruhantur, atque omnino melior 

et certior intellectus adoperatio in usum veniat. 

XIX. 

Duae vise sunt, atque esse possunt, ad inquirendam 

et inveniendam veritatem. Altera a sensu et particu- 

laribus advolat ad axiomata maxime generalia, atque 

ex iis principiis eorumque immota veritate judicat et 

invenit axiomata media; atque hsec via in usu est^^. 

Altera a sensu et particularibus excitat axiomata, 

ascendendo continenter et gradatim, ut ultimo loco 

perveniatur ad maxime geueralia; quse via vera est, 

sed iutentata. 

XX. 

Eandem ingreditur viam (priorem scilicet) intellectus 

sibi permissus, quam facit ex ordine dialectica^. Gestit 

enim mens exsilire ad magis generalia, ut acquiescat '^; 



i^ Cf. I. 32. and 104. The con- 
traBt between the two is drawn out 
in the latter of these Aphorisms. 

17 " ut acqniescat." This yeam- 
ing afier an anmrnjaj, a something 
ddfinite and condusire in which to 
rest, a shrinking from the indefinite, 
Mnd prayer for a rukf may be counted 



ae one of the Instincts of Human 
Nature. It shews itself in Morals, 
Politics, Religion, as much as in 
other subjects. It arises in great 
part from our fear of our own Re- 
sponsibility, and of the duty of 
judging for ounielves. It leads in 
Physics to hasty dogmatic generali- 
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et post parvaTn moram fastidit experientiam : sed haec 

mala demnm aucta sunt a dialectica ob pompas dispu- 

tationum ^. 

XXI. 

Intellectus sibi permissus, in ingenio sobrio et pa- 

tiente et gravi, (praesertim si a doctrinis receptis Don 

impediatur,) teutat nonnihil iliam alteram viam, qa& 

recta est, sed cxiguo profectu; cum intellectus, mA 

regatur et juvetur, res inaequalis sit, et omnino inhabilis 

ad superandam rerum obscuritatem. 

XXII. 

Utraquo via orditur a sensu et particularibus, et ac- 

quiescit in maxime generalibus : sed immensum quid- 

dam discrepant ; cum altera perstringat tantum expe- 

rientiam et particularia cursim; altera in iis rite et 

ordine versetur : altera rursus jam a principio consti- 

tuat generalia qusedam abstracta et inutilia ; altera 

gradatim exsurgat ad ea quae revera naturae sunt no- 

tiora *^. 

XXIII. 

Non leve quiddam interest inter humanse mentis 

idola^, et divinae mentis ideas^^ ; hoc est, inter placita 



latioDB, 8uch as those of the Neptu- 
nian and Vulcanian theories in the 
earlier History of Gcology. The 
weariness of suspended judgment — 
being too the weariness of thought 
— ^leads U8 into grave errors. No- 
thing 60 much shews that Man'8 
real good doe8 not lie in 6t»pia, but 
in the moraJ world of actions and 
feeling8. 

18 *< porapse di8putationum." 
Scholastic and formal Di8cu88ion8 
upon given Theses, relics of which 
ttill survive. 

1» "Naturw notiora." Ari8totle'8 
tfnwr^i (oTrXttff) ypcipi fun-tpa, Cf. the 
part of the " Distributio" given 



above : " qufe rebus haereant in me- 
dullis." These will be the *' diviiue 
menti8 idese" of the nezt Aphorism, 
which seem al8o to be the Forwu, 
of which we 8hall hear much pre- 
sently. 

^ Idola. EidflftXa, phantoms or 
8pectre8, not '* idols" in our eenae : 
*'image8" as bearing both senses per- 
hap8 comes near the meaning. Hal- 
lam, lit. of Europe, Part III, Chap. 
iii. § 6o, attacks the translation Idolit 
which Playfair had sanctioned in tbe 
Disaert. (Encycl. Brit. p.455.) '^the 
folse divinities to which the nund 
had 80 long been accuetomed to 
bow." In the Advancement of 
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quaedam inania, et veras signaturas atque impressiones 
£Etcta8 in creaturis, prout inveniuntur. 

XXIV. 

Nullo modo fieri potest, ut axiomata per argumenta- 
tionem22 eonstituta ad inventionem novorum operum 
valeant; quia subtilitas naturse subtilitatem argumen- 
tandi multis partibus superat. Sed axiomata, a par- 
ticularibus rite et ordine abstracta, nova particuiaria 
rursus facile indicant et designant; itaque scientias 
reddunt activas. 

XXV. 

Axiomata, quse in usu sunt, ex tenui et manipulari 
experientia ^9 et paucis particularibus, quae ut pluri- 



Learoiiig Bacon himself csflls them 
(PickeriDg^s ed. p. 193. 195) " Fal- 
lades" or " FaUe Appearances.'* 
From his love for pregnant words, 
we might have thought, but for his 
oiro English terma, that he meant 
" ialae Gods ;" hut it seems pretty 
ckar that he means Phantoms, espe- 
cially as he refers to Plato*8 care in 
the Advancement, where the cap- 
tivea saw only shadows, and heard 
but the echo of voices. 'fhe English 
word Icbl once bore the sense of 
cZKttXoir; but as it does not now, 
and aa there is nothing to shew that 
the notion of False Gods was in 
Bacoo's mindf it will be best to 
translate "Phantoms" or "Appear- 



31 '' Divin» mentis idese." This 
language ia directly borrowed from 
Plato. But that Bacon did not mean 
what Plato ia ordiaarily suppoaed to 
mean by his idcm is clear from the 
whole account of .Fbrm in Bk. II. 
and especially from II. 17. *' non 
intenigantor ea, quae dicimus, de 
FormiB et Ideis abstractiaf ut in 
materia non determinatis, aut male 



determinatis.'* He evidently here 
alludes to Amtotle^a distinction be- 
tween ttdrj ;(o»ptoT^ and dx^purra 
(Met. xii. 4), and holda that aa God 
is Author of the Universe He has 
made all things according to the 
" Pattems in the Divine Mind," 
(whatsoever may be hidden under 
the phrase :) but that it would be 
fiitile foi Man to endeavour to oon- 
template any thing abstracted from, 
and outof it8 connexion with,the ma- 
terial world. It would be premature 
to discuss the Baconian Form here. 
It will come up again : cf. 1. 66. 75. 
124. II. I — ao. De Augro. Sc. V. 4. 
Adv. of Leaming, p. 55, 139 (Pick- 
ering'8 ed.) See aUo D. Stewart, 
Philosophy of the Human Mind, 
ch. iv. § 6. 

22 By controveray only, without 
appeal to facts. llie Schoolmen 
subatituted their universe of con- 
ceptions for that of things; but 
made little progreaa in real know- 
ledge. The subtilty of even the 
Imagination ia fiar below the subtilty 
of facts. Cf. 1. 10. 

^ " An experience acanty and in 
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mum occurrunt, fluxere; et sunt fere ad meimiram 
eorum fiicta et extensa : ut nil mirum sit» si ad nofi 
particularia non ducant. Quod si forte instantia ali- 
qua, non prius animadversa aut cognita, se oflknt^ 
axioma distinctione aliqua frivola salvatur, ubi emeih 
dari ipsum verius foret. 

XXVI. 
Rationem humanam, qua utimur ad naturam, antid- 
paiiones^ naturce^ (quia res temeraria est et praema- 
tura) ; at illam rationem quae debitis modis elicitur a 
rebus, interpretationem naturtg^ docendi gpratia, vocare 
consuevimus. 

XXVII. 

Anticipationes satis flrmse sunt ad consensum; qusD- 

doquidem, si homines etiam insanjrent ad unum mo- 

dum et conformiter, illi satis bene inter se congruere 

possent 25. 

XXVIII. 

Quin longe validiores sunt ad subeundum assensnm 

anticipationes, quam interpretationes : quia ex paucis 

collectae, iisque maxime quae familiariter occurrunt, in- 

tellectum statim perstringunt^, et phantasiam implent; 

ubi contra, interpretationes^ ex rebus admodum variis 

et multum distantibus sparsim collectae, intellectum 



handfuls;*' or it may refer to the 
" nuda mauus" of I. 2, and to the 
want of Instrumental aids. These 
Azioras Bacon says in I. 7. are few 
in number; eked out by endlesa 
subdiviaions, distinctions, and appli- 
cation». Cf. I. 85. 

M Though perhaps he would not 
have allowed it, there is a condemna- 
tion of the older method in the very 
name " Anticipationes.'* And most 
of Bacon*8 professiona of peaceful- 
ness have in them a tinge of Irony. 

^ This would aeem to be leveUied 



against the argument from 
consent, which would be used agaioat 
the new system. Cf. I. 77. BacoB 
probably alludes to Horace, Senn. 
II. 3. 40, &c. 

^ Cf. Adv. of Leaming, p. 51, 
where speaking of a parallel evil to 
this, (vii. that of those who look at 
all things from the onesided point 
of view which some favourite study 
gives them,) Bacon quotes Aristotfo 
with approbation : " Qui retpi* 
ciunt ad pauca, de facili pronim- 
tiant" 
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subito percutere non possunt ; ut necesse sit eas, quoad 

opiniones duras et absonas, fere instar mysterioruni 

lidei videri. 

XXIX. 

In scientiis, quse in opinionibus et placitis^ fundatae 

sunt, bonus est usus anticipationum et dialecticae; 
quando opus est assensum subjugare, non res ^. 

XXX. 

Non, si omnia omnium «^tatum ingenia coierint, et 

labores contulerint et transmiserint, progressus magnus 
fieri poterit in scientiis per anticipationes : quia errores 
radicales» et in prima digestione mentis^ ab excellentia 
functionum et remediorum sequentium non curantur. 

XXXI. 

Frustra magnum expectatur augmentum in scientiis 

ex superinductione et insitione novorum super vetera ; 
sed instauratio facienda est ab imis fundamentis, nisi 
libeat perpetuo circumvolvi in orbem, cum exili et 
quasi contemnendo progressu^. 

XXXII. 

Antiquis auctoribus suus constat honos, atque adeo 

omnibus^; quia non ingeniorura aut facultatura indu- 



27 ''p]adta,'*arbitrary view8,with- 
ottt foundation ezcept in the mind 
of him who holda Uiem ; the Ari- 
•totelian B^ais. 

^ ThiB *' subJQgation of afisent" 
is the part of those who are content 
to aae the *' snbtilitas Intellectus," 
withoat troabling themselvea about 
the ^ aubtilitas rerum/' 

29 If the system be thoroughly bad> 
no patching will avail. Hie more, 
too> it ia used, the farther wrong it 
will lead ; or at any rate, it will, at 
tbe bestj carry us round and round 
in a circle» without real progress. 



Bacon seeros here to allude to 
Mattb. ix. 16. " No roan putteth a 
piece of new cloth unto an old gar- 
mcnt, &c." 

30 Cf. Preface : ** non ingenio- 
rum, &c.'* He declares farther on 
that the new Metbod does not exalt 
but level intellects : cf. Infr. 1. 122. 
Though, for tbe sake of obtaining a 
hearing, be is willing there sbould 
be two ** doctrinarum emanationes*' 
— ^two systems going on side by 
side; yet he fully believed that his 
own must soon put an end to the 
otber^ as indeed it bas done. 
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citur comparatio, sed viae ; nosque non judicis» sed iiidi- 
ci8^^ personam sustinemus. 

XXXIII. 
Nullum (dicendum enim est aperte) recte fieri poteflt 

judicium nec de Tia nostra, nec de iis qus secundam 

eam inveuta sunt, per anticipationes^ (rationem scilicet 

qua^ in usu est) quia non postulandum est ut ejus rei 

judicio stetur, quae ipsa in judicium vocatur. 

XXXIV. 
Neque etiam tradendi aut explicandi ea, quse addu- 

cimus, facilis est ratio ; quia, quae in se nova sunt, in- 

telligentur tamen ex analogia veterum ^. 

XXXV. 

Dixit Borgia^ de expeditione Gallorum in Italiam, 

eos venisse cum creta in manibus, ut diversoria nott- 
rent, non cum armis, ut perrumperent •'**. Itidem et 



81 ThiB use of index, *' fpiide," 
leads one to think the Indicia of the 
title mu8t be '* the opening out of a 
new way." 

'2 The ancient system and way of 
thought would be certainly brought 
to bear unfavourably on his : there- 
fore he sets to work to oppose this, 
and at the same time to apologise 
for the difficulty of this his work : 
cf. Preface ad fin, ** Ex analogia 
veterum :" Man, as he lives in thc 
midst of relations, subject to all 
the influences of what Butler calls 
" continuous analogies," can very 
rarely grasp any truth or principle 
absolutely: he needs illustration and 
connection to make it intelligible to 
him. 

M This Borgia was Alexander VI, 
and the expedition of the French 
that under CharlesVIII,which over- 
ran Italy in iive months. A.D.1494. 

^ Bacon alludes to this in the 



Adv. of Leaming (p. 153) : *' I fike 
better that entry of Triith which 
cometh peaceably with chalk to 
mark up those minds which are 
capable to lodge and harboor it, 
than that which cometh with pag- 
nacity and oontention." He hti 
also quoted it in the De Augmentis. 
For he was peculiarly given to re- 
peat his favourite illustrations ; and 
in this his mind seems to have been 
somewhat like Co1eridge'8. He wai 
peculiarly free from all dispnta- 
tious humours, and despised rather 
than attacked those whose know- 
ledge was cast in a scholastic mould, 
or whose minds were unflt to re- 
cei ve his doctrines. Macaulay ( Essiy 
on Bacon) says, " he never engaged 
in controversy ; nay, we cannot re- 
collect, in all his philosophical works, 
a single passage of a controvernil 
character." The man whose geniQi 
led him so clearly to discem 



LIB. I. 33-38. 



19 



nostra ratio est ; ut doctrina nostra animos idoneos et 
capaces subintret: confiitationum enim nuUus eHt usus, 
ubi de principiis et ipsis notionibus, atque etiam de 
formis demonstrationum dissentimus ^. 

XXXVI. 

Restat vero nobis modus tradendi unus et simplex, 

ut homines ad ipsa particularia et eorum series et ordi- 

nes adducamus ; et ut illi rursus imperent sibi ad tem- 

pus abnegationem notionumy et cum rebus ipsis con- 

suescere incipiant. 

XXXVII. 
Ratio eorum, qui acatalepsiam ^ tenuerunt, et via 

nostra, initiis suis quodammodo consentiunt ; exitu im- 

mensum disjunguntur et opponuntur. Illi enim nihil 

sciri posse simpliciter asserunt ; nos, non multum sciri 

posse in natura, ea, quse nunc in usu est, via : verum 

illi exinde auctoritatem sensus et intellectus destruunt ; 

nos auxilia iisdem excogitamus et subministramus. 

XXXVIII. 

Idola et notiones falsse, quse intellectum humanum 

jam occuparunt, atque in eo alte hserent, non soluni 



/,' 



blances rather than differences (cf. 

I* 55*) ^^ ^^^ ^^ ^^^ ^ controver- 
ftialist. He lored to discover relations 
and connectiona between things, (of 
this hia ofien fanciful metaphors and 
similes are signs,) not to attack 
othersy or to mark off lines of dis- 
tinction. Cf. infr. Aph. 128. 

** They who differ on first prin- 
ciples cannot argue — a thing which 
many forget who dispute without 
looking into the foll depth of their 
differenoe from others. 

M He translates " Acatalepsia" in 
the Advancement of Leaming, by 
^ Incomprehensiblenesa." But this 
woid (bc^ides its unwieldinesa) does 
not oonvey the exact aense to our 



ears. The word occurs in Cic. ad 
Att. xiii. 19. It would properly 
be applied to the Academics who 
denied the possibility of all know- 
ledge (nil sciri posse) rather than 
to tbe Sceptics, who, according to 
Sextus Emp., neither asserted nor 
denied, but doubted. The word for 
Scepticism is «Vo;^. The Sceptics 
did not fall into the snare of " dog- 
matising unbelief " as the later Aca- 
deroy did: cf. I. 67, where Bacon 
confounds Pyrrho with the New Aca- 
demy. And it may be added, that 
practically people refuse to distin- 
guish between the Academy and the 
Sceptice, classing both under the 
latter name. 

C 2 
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mentes hominum ita obsident, ut veritati aditus diffid- 
lis pateat ; sed etiam dato et concessc aditu» illa nusus 
in ipsa instauratione scientiarum occarrent, et molesti 
erunt; nisi homines prsemoniti adversua ea se» qaa&- 
tum fieri potest, muniant'^. 

XXXIX. 

Quatuor sunt genera iddorum^ quse mentes humanu 

obsident. lis (docendi gratia) nomina imposuimus; ut 
primum genus, idola tribm; secundum, idola specui; 
tertium, idolafori; quartum, idola t/ieatri, voceutur. 

XL. 

Excitatio notionum et axiomatum per inducH€mm 

veram est certe proprium remedium ad idda arceodt 
et summovenda; sed tamen indicatio idolorum magni 
est usus. Doctrina enim de idolis similiter se babet 
ad interpretationem naturee, sicut doctrina de sophisticis 
elenchis ad dialecticam vulgarem ^. 

XLI. 

Idola^ tribus sunt fundata in ipsa natura humana, 



^ It is worthy of notice that 
Friar Bacon haa pointed out the 
causes of error aa clearly as his 
illustriouB succesBor and namesake 
has done, in the Opus Majus, cap. i. 
" Quattuor vero sunt maxime com- 
prehendenda veritatis offendicula, 
quse omnem quemcunque eapientem 
impediunt: (i) fragilis et indignae 
auctoritatis exemplum : (2) consue- 
tudinis diuturnitas (3) ^'ulgi sensuB 
imperitus: (4) propriae ignorantiae 
occultatio cum ostentatione sapien- 
tiie apparentis. Nam uhi hsec domi- 
nantur, nuUa ratio movet, nullum 
jus judicat, nuUa lex ligat, fas lo- 
cum non hahet; natune dictamen 
perit; facies rerum mutatur, ordo 
confimditur, vitium prsevalet, \irtu8 
exstmguitur, falsitas regnat, veritas 
exsufflatur." 



^ As the Soph. El. attacked cer- 
tain quihhles, and deared the way 
for Dialectica, by getting rid of im- 
higuities, &c., 80 thia part of tltf 
Nov. Org. is intended to dear away 
certain prejudices and pieoccupa- 
tions of men*8 minds, so aa to make 
way for the dedaration of tho troe 
Method. 

^ Idola, Reference may be madei 
for a view of the way in which olhflr 
writers treat the Phantoma of dw 
mind, to D. Stewart'8 Pbilooophyof 
the Human Mind, part 11. ch. IB. 
aect. 2: see also Uie Port Royal 
Logic, chapter on " Dea sophismBi 
d'amour-propre, d'inter6t, et de paa- 
sion ;" and Sir J. Herschers Dis- 
cour8e on the Study of Nat. PhiL 
§ 68-73. 
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atqae in ipsa tribu seu gente horninum ^. Falso enim 
asseritur, sensum humanum esse mensuram rerum ; 
quin contra, omnes perceptiones, tani sensus quam 
mentis, sunt ex analogia hominis, non ex analogia uni- 
Tersi^^ Estque inteilectus humanus instar speculi 
insequalis ad radios rerum, qui suam naturam naturas 
rerum immiscet, eamque distorquet et inficit. 

XLII. 

Idola specus sunt idola hominis individui ^. Habet 

enim unusquisque (prseter aberrationes naturse humanse 
iu genere) specum sive cavemam quandam individuam, 
qaae lumen naturse frangit et corrumpit; vel propter 
naturam cujusque propriam et singularem ; vel propter 



^ The Idola Trilms are " tbose 
general prejudices whicb anse from 
the infirmity of Human Nature it- 
self." For even tbe old axiom t 
fnurt doKti, rovT c&oa <f)afjL€v (Ar. 
Etb. X. 2.) must be taken witb 
limitation. It affords a presump- 
tion of trutb in all cases; in some 
(tbose in wbicb all mankind may 
fairly be supposed able to judge, as 
in Bome Moral questions) it gives a 
Moral certainty. But still man is in 
no sense perfect or iravrw fUTpov, 
and if left to bimself generates a 
multitude of errors. Cf. Adv. of 
Leaming, p. 195 (Pickering). 

*^ ** Ex analogia hominis &c." We 
are wont to refer all our perceptions 
to man as their measure; and re- 
gard them witb relation to bim (as 
people do wben tbey argue mucb 
£rom Final Causes), and not in tbeir 
relation to tbe Universe of whicb 
tbey form parts. In tbis recall of 
Man from bimself to tbe world, 
Bacon sbews a spirit very unhke 
tbat of the " Positive" school, who 
have claimed him as one of them- 
selves. 



^ The Idola Specus. Tbose pre- 
judices whicb are peculiar to indi- 
viduals, beside and beyond tbose 
common to Human Nature. Tbese 
are, (i) those which arise from dif- 
ferences of temperament, (2) those 
due to education, (3) to tbe pursuit 
of particular studies, (4) to differ- 
ences in the temporary condition of 
eacb man's mind. 

There are some good remarks in 
D. Stewart's Phil. of tbe Human 
Mind, vol. I. Introd. ii. § 1. on tbose 
" Idola" whicb are connected with 
Education, cf. also the De Augm. 
Sc. V. 4. 

The name Specus was suggested 
by Plato's Cave, as we see by refer- 
ence to the Advancement of Leam- 
ing, p. 194, where Bacon speaks of 
" that feigned supposition that Plato 
maketh of tbe Cave." (Plato, Rep. 
vii. I.) But the parallel does not by 
any means hold througbout. The 
Cave of Plato contains all men who 
do not attain to tbe knowledge of 
Ideal Trutbs; and would in fact 
include all tbe " Idola." Bacon 
calls tbese " Idola Specus ;" else- 
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educationeiD et conversationem cum aliis; Tel propter 
lectionem librorum, et auctoritates eoram quos quisque 
colit et miratur ; vel propter diiTerentias impreesionumy 
prout occurrunt in animo prseoccupato et prsedisporitOy 
aut in animo scquo et sedato, vel ejusmodi : ut plane 
spiritus humanus (prout disponitur in hominibus no- 
gulis) sit res varia, et omnino perturbata, et quas 
fortuita. Unde bene Heraclitus^, homines scientias 
quaerere in minoribus mundis, et non in majore siTC 
communi. 

XLIII. 
Sunt etiam idola tanquam ex contractu et societate 
humani generis ad invicem, quae idola fori^ propter 
hominum commercium et consortium, aippellamus^. 



where '* each man'8 particular Dse- Arc, are some fine lines by Cole- 
mon, or seducing familiar spirit." ridge upon this thought of the 
In the I8t ed. of Southey'8 Joan of Cave, 

" We in this low worid 
Placed with our backs to bright Reality, 
That we may leam with young unwonted ken 
lliings from their shadows. Know thyself my Soul ! 
Confirm*d thy strength, thy pinions fledged for flight, 
Hurstiiig this shell, and leanng next thy nest, 
Soon upward soaring shalt thou fiz intense 
Thine eaglet eye on Heaven's etemal Sun !" 



^ Heraclitus *the obscure' flourish- 
ed about B.C. 500. He was an Ephe- 
sian^and so is usually classed with the 
lonians, though his views were more 
like those of the Eleatic school. He 
made Fire the first ground of things; 
declared that there was no stability 
in nature ; and worked in with this 
contempt of the evidences of the 
senses a contempt of man (0^X0X01- 
dopoi)y of which the sapng here re- 
ferred to is an instance. llie senti- 
ment that the Macrocosm might be 
fuUy learnt from the Microcosm was 
a favourite with Paracelsus. 
44 Jdola Fori, Prejudiccs spring- 



ing from the faulty use of language 
in our intercourse with one another. 
(Words, the " notionum testeie," 
being analogous to money in the 
market-place.) We have alreadjr 
touched on language, 1. 14, and iti 
reaction on thought. The fkulty uae 
of terms is the greatest difiiculty in 
all investigations. Mathematics and 
Chemistry have made their progren 
by building up a new nomendatuie. 
It is a question how far Bacon if 
right in retaining the language of 
the Ancients out of a love of peace. 
From a dread of this Idolon, men 
have thought of establishing an en- 
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Homines eniin per sermones sociantur; at verba ex 
eaptu vulgi imponuntur. Itaque mala et inepta verbo- 
rum impositio miris modis intellectum obsidet. Neque 
definitioues aut explieationes, quibus homines docti se 
munire et vindieare in nonnullis consueverunt, rem 
ullo modo restituunt. Sed verba plane vim faciunt 
intellectui, et omnia turbant ; et homines ad inanes et 
innumeras controversias et commenta deducunt. 

XLIV. 

Sunt denique idola^ quse immigrarunt in animos ho- 
minum ex diversis dogmatibus philosophiarum, ac etiam 
ex perversis legibus demonstrationum ; quse idola thea- 
iri nominamus^; quia quot philosophiae receptae aut 
inventae sunt, tot fabulas productas et actas censemus, 
quae mundos effecerunt fictitios et scenicos. Neque 
de bis quse jam habentur, aut etiam de veteribus phi- 
losophiis et sectis tantum loquimur, cum complures 
aliae ejusmodi fabulae componi et concinnari possint; 
quandoquidem errorum prorsus diversorum causae sint 
nihilominus fere communes. Neque rursus de philo- 
sophiis universalibus tantum hoc intelligimus, sed etiam 
de principiis et axiomatibus compluribus scientiarum, 
quae ex traditione et fide et neglectu invaluerunt. 



tirely new Fhilosophical and Uni- 
veraal Language. For men ever 
vitiate their conceptions by the in- 
troduction of relative or analogous 
notions ; and it was hoped the new 
Language might obviate this. The 
subject is treated at length in D. 
Stewart'8 Phil. of the Human Mind, 
part I. ch. iv. sect. 4, 5, and Note L 
on Leibnitz : cf. also the Introd. to 
the same work, part IL sect. 2 (§ 2), 
where he quotes Lavoisier on Che- 
mistry and Algebra. The latter of 
these affbrds a striking iUustration 



of the difference between Philosophy 
with and without a language of its 
own. Algebra never made progress 
till after Vieta introduced symbols 
into it, and then it shot forwards 
directly. Cf. also Advancement of 
Learning, p. 196. 

4* Idola Theatri. The prejudices 
arising from the different systems of 
Philosophy, and the faulty methods 
of Demonstration in vogue. This 
head, which brings Bacon to the 
edge of contioversy, will be treated. 
of at greater length hereafter. 
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Venim de singulis istis generibus idalorum^ fusius et 

distinctius dicendum est, ut intellectui humano cautom 

sit. 

XLV. 
Intellectus humanus ex proprietate sua facile suppo* 

nit majorem ordinem et sequalitatem in rebus, quam 

invenit^^: et cum multa sint in natura monodica, et 

plena imparitatis, tamen afHngit parallela, ^t correspon- 

dentia, et relativa, quse non sunt. Hinc commenta 

illa, in ccelestibus omnia move^^i per circulos perfedoSt 

lineis spiralibus et draconibus^^ (nisi nomine tenos) 

prorsus rejectis. Hinc elementum igni^ cum orbe 

suo ^ introductum est ad constituendum quatemionem 



^ Pkyfair (Encycl. Brit. I. Die- 
sert. iii. p. 455) calls this head of 
*• Idola Tribus," " thc Spirit of 
SysteiD," arising from man'8 innate 
yeaming after something definite, 
and after parallels and relations. 
This springs from our desire for 
rest: (cf. I. 20.) In the Adv. of 
Learning (p. 194) Bacon uses the 
same language as he does here, 
adding the beautiful illustration 
from the disorder of the stars in the 
firmamcnt. 

47 «* Dracones" Bacon himself 
englishes by ** Eccentrics" in the 
Adv. of Learning: (cf. Milton'8 Par. 
Lost, viii. 79 — 84, and v. 620—624.) 
He knew nothing of Astronomy, 



and doubtless woold look with m 
little favour on Kepkr'8 laws, m 
on the "commenta" of the older 
Mathematicians. But though hii 
illustration is not happy, his prin- 
ciple is just; a remark wfaidi 
would hold good of a laige part of 
the Nov. Org. *' lineae spiraks et 
dracones" havc given place to the 
simple ind beautiful LawB of the 
motion of the planetary Bodies; bot 
Bacon'8 waming against a love of 
uniformity must be repeated against 
all hasty generaliseni. 

^ The Ancients made of the Ele- 
ments four Orbs, concentric ; Earth 
in the centre ; then Waier; then Air; 
and lastly Fire : as Milton writes ; 



" Air, and ye elements, the eldest birth 
Of Nature'8 womb, that in quatemion run 
Perpetual circle, multiform ; and mix 
And nourish all things." Par. Lost, v. 180. 

And the '* decupla proportio exces- Air to that of Fire. 

sus" was a doctrine of R. Fludd'8 

(an English Physician cotemporary 

with Bacon). llie notion was that 

the Density of Earth is to that of 

Water as 10 is to i : so too that 

of Water to that of Air, and that of 



It is scarcely necessary to add 
that (except for purposes of Poetry) 
the four Elements have disappeared 
under the hands of the Chemists. 
This whole subject trenches on the 
** Idola Theatri." 
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cum reliquis tribus, qua^ subjiciuntur sensui. Etiam 
elementis (quae vocant) imponitur ad placitum decupla 
proportio excessus in raritate ad invicem ; et hujus- 
modi somuia. Neque vanitas ista tantum valet in dog- 
matibuSy verum etiam in notionibus simplicibus. 

XLVI. 
Intellectus humanus in iis qua^ semel placuerunt, 

(aut quia recepta sunt et credita, aut quia delectant) 

alia etiam omnia trahit ad suffragationem et consensum 

cum illis : et licet major sit instantiarum vis et copia» 

quae occurrunt in contrarium ; tamen eas aut non 

observat, aut contemnit, aut distinguendo summovet 

et rejicit, non sine magno et pernicioso praejudicio, quo 

prioribus illis syllepsibus auctoritas maneat inviolata^^. 

Itaque recte respondit ille^, qui, cum suspensa tabula 

in templo ei monstraretur eorum, qui vota solverant, 

quod naufragii periculo elapsi sint, atque interrogando 

premeretur, anne tum quidem Deorum numen agnosce- 

ret, qusesivit denuo, At ubi sunt illi depicti qui post 

vota nuncupata perierint f Eadem ratio est fere omnis 

superstitionis ^^ ut in astrologicis, in somniis, ominibus, 

nemesibus, et hujusmodi ; in quibus homines delectati 

bujusmodi vanitatibus advertunt eventus, ubi implen- 

tur ; ast ubi fallunt, licet multo frequentius, tamen 



^ This disingenuous behaviour is 
an comxnon in Philosopby as in life: 
and 80 this also trencbes on the 
" Idola Theatri." 

M Diagoraa the Atheist. Ari- 
8toph. Ran. 320. : cf. also Cic. de 
Nat. Deor. iii. 37, wbere tbis anec- 
dote is related. Religion suffers 
moet from the false ground taken 
by its supporters. And 80 sucb an 
appeal to the Atbeist failed. The 
error lay in that feebleness of faith 
among the Ancients, whicb led men 



to neglect the Trutb tbat God doea 
not grant every prayer; tbat He 
often acts rigbtly for us, when we 
pray wrongly for ourselves. 

^' Superstition, arising from a 
wrong view (i) of God'8 govem- 
ment, (3) of tbe Constitution of 
Nature a8 His work. Ilie subject 
is treated at greater lengtb infr. I. 
65. and 89. 

For tbe queation of Bacon*8 belief, 
80 violently impugned by Le Maistre 
and otherB, see Appendix C. 
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negligunt et prseterennt ^. At longe subtilins serpit 
hoc malnmMn philosopbiis et scientiis ; in quibns qood 
semel placuit, reliqua (licet mnlto firmioTa et potion) 
inficit, et in ordinem redigit. Quinetiam licet abfiie- 
rit ea» quam diximus, delectatio et vanitas, is tmea 
humano intellectui error est proprius et perpetaos, at 
magis moveatur et excitetur afiinnatiYis, quam negi- 
tivis; cum rite et ordine sequum se utrique pnebere 
debeat ; quin contra, in omni axiomate vero constitu- 
endo, major est vis instantise negativse. 

XLVII. 
Intellectus humanus illis, quse simul et subito meii- 

tem ferire et subire possunt, maxime movetur; a qui- 

bus phantasia^ impleri et inflari consuevit: reliqoa 

vero modo quodam, licet imperceptibili, ita se habere 

fingit et supponit, quomodo se babent pauca illa qaibiB 

mens obsidetur; ad illum vero transcursum ad instan- 

tias remotas et heterogeneas, per quas aziomata tan- 

quara igne probantur^, tardus omnino intellectus est, 



^3 Instances of this popular dela- 
sion are innumerable. It arises 
partly from our unwillingness to 
reconsider a verdict (the love of 
Rest noticed above); partly from 
our being (it would seem) leBS able 
to register and notice the negative 
than the positive. There is less that 
one can take hold of in it. 

M " Phantasia." The influence of 
the Imagination on the Judgment 
must differ in each temperament, 
though all persons feel it to some 
eztent. It dso affects the Will, and 
has great weight on Happiness, but 
this aXXrjf h» §lr) aKi^ois, The 
operation of the Afl^ections on our 
Judgment—often of our Instincta — 
will be akin to this. A man who 
has once suflTered a shock of any 



kind always feda it when 
cases occur, though he may know 
that there is no danger; and Inii- 
gination acting on theae mpid wad 
strong impresaiona does not aDow 
Reason to pronounce calmly nid 
deliberately. Nine tentha of miii- 
kind (and Aristotle would tell ub iH 
women without ezception) act man 
from impulsea of Imagination wad 
feeling, than from Judgment. Thea 
why do we ao much forget the eda- 
cation — ^the right curbing, and giv- 
ing proper objects to the Imagioa- 
tion ? It standa between our Moial 
and our Intellectual nature : it ei- 
erts an untold influence on both, 
and can both increaae our happuMH 
and adom our knowledge. 
^ This is the " ezoeptio quie pro- 
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bilis, nisi hoc illi per duras leges et yiolentum 
m imponatur. 

XLVIII. 
;it intellectus humanus» neque eonsistere aut 
3ere potis est, sed ulterius petit^; at frustra. 
incogitabiie est ut sit aliquid extremum aut 
ji mundi, sed semper quasi necessario occurrit 
iliquid ulterius. Neque rursus cogitari potest 
lo aeternitas defluxerit ad hunc diem^; cum 
io illa^ quaB recipi consuevit, quod sit infinitum a 
nte, et a parte post^ nullo modo constare possit ; 
ide sequeretur, quod sit unum infinitum alio 
majus^^ atque ut consumatur infinitum, et 
Eid finitum. Similis est subtilitas de lineis sem- 



iin," the picking out such 
as wiU thorouj^hly test the 

the general rule laid down. 
• cases of cVXoy^, such as 
Q Bk. II. 21—52. 
ct in Human Nature which 
an endence of our Immor- 
his desire is both for the 
d the infinitesimal, and 80 
jaks of "lineae semper divi- 
[n these matters the Reason 
enetrates but little farther 
enses can lead him ; and at 
e has nothing that he can 
t " Omnia exeunt in Myste- 
By a symholical system we 
ilate and arrange beyond 
t)le limits of sense : but it 

means clear that we are 
in only getting at so many 
ressions of our Ignorance. 
alculus," which Bacon'8 

clearly quite ready to ac- 

of which many things in 
g8 were prophetical^teaches 
oiboiical relations of " Or- 
nfinities and of Infinitesi- 
t can do but little more. 



See Price on the Infinites. Calc. §11, 
103, and 158 — 160; Mill'8 Logic, 
Bk. II. cbap. V. § 6; and Kant, 
Critik der reinen Vemunft, Pref. to 
2nd edition. 

^ Cf.Mansers Pamphlet on Eter- 
nity, p. 8, where the distinction be- 
tween Etemity regarded as " uii- 
limited duration" (i. e. an incom- 
prchensible length of l^me), and as 
" consciousness out of duration" 
(i. e. entirely disconnected from 
Time) is drawn out. Bacon says 
that (as far as Man*8 Reason may 
affirm any thing as to such points) 
it is impo8sible to conceive time 
finite and the infinite as going on 
together ; a fact which is otherwise 
expressed in that Law of the Calcu- 
lu8, which states " that a finite 
quantity added to or taken from an 
infinite does not affect it." 

^7 This is coArect enough abso- 
lutely, but for certain purposes we 
have been obliged to consider "or- 
ders" of Infinity. These may hold 
with respect to us, but not to the 
Universe. 
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per diviflibiHbus, ex impotentia cogitationis. At majore 
cum pemicie iDtervenit baec impotentia mentis in in- 
ventione causarum : nam cum maxime universalia in 
natura positiva esse debeant, quemadmodum inveniQn- 
tur^9 neque sunt revera causabilia; tamen intellectus 
humanus, nescius acquiescere, adhuc appetit notiora. 
Tum vero, ad ulteriora tendens, ad proximiora recidit, 
videlicet ad causas finales, quse sunt plane ex natura 
hominis, potius quam universi^^: atque ex hoc fonte 
philosophiam miris modis corruperunt. Est autem 
sque imperiti et leviter philosophantis, in maxime uni- 
versalibus causam requirere, ac in subordinatis et sub- 
altemis causam non desiderare. 

XLIX. 

Intellectus humanus luminis sicci non est ; sed reci- 
pit infusionem a voluntate et affectibus®; id quod 



M All things " quemadmodiim 
invcniuntur," i. c. in thcir pcal cx- 
istcnce, arc positive. Thc ** Ncga- 
tive" refere to our mctbod of ap- 
proximating to a conccption of thcm. 
•* The morc universal, thc more 
positivc." Thifl may bc: yet thc 
more univcrsal things are, the more 
wc are driven to consider them by 
mcans of negativcs. If taken strictly 
this passagc must refer to the Deity, 
who alone is ** non-causabilis." Ba- 
con, I think, means by it the first 
principlcs of Nature. And bis mean- 
ing will be bcst illustrated by a pas- 
sage from D. Stewart'8 Phil. of the 
Human Mind, Introd. i. ** In the 
invcstigation of Physical Laws it is 
wcU known that our cnquirics must 
alwa^rs tcrminatc in somc general 
fact, of which no account can be 
givcn but that such is the constitu- 
tion of Nature ;" c. g. such as the 
Law of Gravitation. 



^' Fmal Canscs dcpend on our 
conccptions ratbcr than on the Na- 
ture of Things; on our arbitrary 
suppositions as to thc Intcntions of 
Naturc. They are attacked again 
Bk. II. 3: to which place the rnider 
is rcfcrred. 

^ Spinosa attackcd this notion ai 
giving a wrong vicw of the origin 
of evil. It is borrowed from the 
Heraclitan aCrj ^v^^ dplani, He 
conncctcd the Moral and Phy- 
sical by it. Bacon refcrs to thit 
also in the Adv. of Leaming, p. 12, 
where hc quotcs Hcraclitus by name. 
He seems hcre to hold to the Ari- 
stotclian notion of the perfection of 
the pure IntcUcct — the aMj dca- 
voia of Eth. vi. 3. But can one 
affirm that, if frce from Affcctions, 
the InteUect would of itsclf discem 
unerringly thc Tnie from the False. 
Is there not an IntcUectual as weO 
as a Moral dimness ? or doea ths 



LIB. I. 49, 50- 



«9 



at ad quod vuli scientias : quod enim mavalt 

yeram esse, id potius credit^^ Rejicit itaque 

lia, ob inquirendi impatientiam ; sobria, quia coar- 

spem ; altiora naturse, propter superstitionem ; 

n experientise, propter arrogantiam et fastum, ne 

tur mens versari in vilibus et fluxis; paradoxa^, 

er opinionem yu]gi ; denique innumeris modis» 

) interdum imperceptibilibus, afTectus inteliectum 

it et inficit. 

L. 

longe maximum impedimentum et aberratio in- 

;tus humani provenit a stupore et incompetentia 

llaciis sensuum ^ ; ut ea, quse sensum feriunt, illis» 

sensum immediate non feriunt, licet potioribus, 

Duderent. Itaque contemplatio fere desinit cum 

tu; adeo ut rerum invisibilium exigua aut nulla 

bservatio. Itaque omnis operatio spirituum^ in 



avation of Man'8 Nature" 
self only in the lower |)art of 
l not in tbe higber ? 
be '* Cogitata et visa" Bacon 
of an " Opinio humida.'* 
rom Demosth. 01. iii. t yap 
ai Tovff «icaaTos otcrai. 
he greatestTruths which have 
on tbe world have come first 
the opinion of the Vulgar as 
»xe8. 

he infirmity of the senses was 
satic tbesis» and a knowledge 
r errors led to Bp. Berkeley'8 

Ve here get upon Scholastic 
ge. " Spiritus" was a term 
ich men covered their igno- 
of the Processes of Nature. 
annot wonder tbat with all 
like of the Schoolmen Bacon 
use of their language. For 
ject was not to make a new 
chtture ; and so he took such 



terms as he found in general use. 
And one may also believe that see- 
ing something unexplained in the 
Processes of Nature be was willing 
to acquiesce (having no better views 
to put forward) in the language and 
tbeories of tbe Schoolmen. Locke» 
after him, made use of similar terms. 
'* If on some occasions Bacon as- 
sumes the existence of Anitnal iSpt- 
rits, as the medium of communica- 
tion between Soul and Body, it 
must be remembered, that this was 
then tbe universal belief of the 
Leamed, and that it was at a much 
later period not less confidently 
avowed by Locke. Nor ought it to 
be overlopked (I mention it to the 
credit of both Authors) that in such 
instances the fact is commonly so 
stated as to render it easy for the 
reader to detach it from theTheory." 
D. Stewart's Encycl. Brit. vol. L 
Diss. i. p. 33. 
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corporibus tangibilibus inclusorum latet, et hoTnines 
fugit. Omnis etiam subtilior meta-schematismus in 
partibus rerum crassiorum (quam vulgo alterationem 
vocant, cum sit revera latio per minima^) latet simi- 
liter : et tamen nisi duo ista, quse diximus, explorata 
fuerint et in lucem producta, nihil magni fieri potest 
in natura quoad opera. Rursus ipsa natura aeris com- 
munis et corporum omnium, quse aerem tenuitate 
superant, (quae plurima sunt) fere incognita est^. Sen- 
sus enim per se res infirma est, et aberrans: neqoe 
organa ad amplificandos sensus aut acuendos multum 
valent; sed omnis verior interpretatio naturse confici- 
tur per instantias, et experimenta idonea et apposita; 
ubi sensus de experimento tantum, experimentum de 
natura et re ipsa judicat. 

LI. 
Intellectus humanus fertur ad abstracta propter na- 
turam propriam; atque ea, quse fluxa sunt, fingit esse 
constantia. Melius autem est naturam secare, quam 
abstrahere; id quod Democriti schola fecit, quae magis 
penetravit in naturam, quam reliquae ^^. Materia potius 
considerari debet, et ejus scbematismi, et meta-sche- 



lliis Apborism contains the germ 
of those in Bk. II. (2 — 7.), which 
describe Latent Process and Struc- 
ture. 

•* " Latio per minima." ITie 
language afterwards used in tbe 
Calculus. 

^ Here is a longing after Modem 
Cbemistry, wbose grand discoveries 
Bacon would bave so rejoiced to 
see — " quse aerem tenuitate supe- 
rant'* — auch as various gaaes, elec- 
tricity, ligbti &c. 

^^ Democritus of Abdera flou- 
risbed at tbe time of tbe Pelopomie- 
sian War (B. C. 431). His scbool 



would be, I suppose, Leadppiu 
alone. Bacon in bis liking for the 
Philosopbers before Plato evidently 
overrates tbeir value. He seems to 
tbink tbat Democritus with hii 
Atoms made more way into tbe 
knowledge of Tbings tban tbe dog- 
matic Philosopbers wbo " abstract- 
ed" instead of ** dissecting'* natore. 
He tbougbt tbat tbe Atomic system 
approached more nearly to a disco- 
very of structure and change of 
structure. Tbat bowever be did noC 
entirely approve of tbem is visible 
from infra 1. 57. 



LIB. I. 51—54. Sl 

matismi, atque actus purus ^, et lex actus sive motus ; 
form» enim eommenta animi humaui sunt, nisi libeat 
leges illas actus formas appellare ®. 

LTT. 
Hujusmodi itaque sunt idola, quse vocamus idola tri- 

bus ; quae ortum habent aut ex sequalitate substautias 

spiritus humani; aut ex praeoccupatione ejus; aut ab 

angustiis ejus; aut ab inquieto motu ejus; aut ab 

infusione afiectuum ; aut ab incompetentia * sensuum ; 

aut ab impressionis modo. 

LTIT. 
Idola specus ortum habent ex propria cujusque natura 

et animi et corporis; atque etiam ex educatione, et 

consuetudiney et fortuitis. Quod genus, licet sit varium 

et multiplex, tamen ea proponemus, in quibus maxima 

cautio est, quaeque plurimum valent ad polluendum 

intellectum, ne sit purus. 

LIV. 
Adamant homines scientias et contemplationes par- 

ticulares; aut quia auctores et inventores se earum 

credunt ; aut quia plurimum in illis opene posuerunt, 

iisque maxime assueverunt. Hujusmodi vero homines. 



tt ^' Actus punu." Actioo or pro- 
gress of any body regarded in and 
bj itoelf» as if one should watch the 
growtb of a plant. In all this one 
sees bow Bacon hated the old Dt- 
chotomieSt and longed for the Analy- 
sis of Modem Chemistry : for this 
ie what is meant by " naturam se- 
care. 

•* Formm or " leges actus:" cf. 
II. 1, &c., and Adv. of Leaming, 
p. 139. For " LawB of Nature" see 
MiU'8 Logic, Bk. III. ch. iv. These 
are not " Forms" in the Baconian 
sense» but only the uniformities 
which exist among natural Pheno- 



mena (in other words the results of 
Induction stated summarily) when 
reduced to their simplest expres- 
sion. Tbus the Law of Gravity, 
that *' Force varies inversely as the 

square of the Distance" (F^ r^^)» 

is a statement of Fact, not a '* Formal 
Cause." But whether by " Leges 
Actus'* Bacon meant Laws of Na- 
ture is not quite clear. What he 
opposes is clear enough, the Platonic 
Xiopurra ^ldij, the Architypal Forms 
independent of Matter. Cf. D.Stew- 
art'8 Phil. of Human Mind, part II. 
ch. ii. § 4. 
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si ad philosophiam et contemplationes uniyersales se 
contulerint, illas ex prioribus phantasiis detorquent, et 
corrumpunt ; id quod maxinie conspicuum cemitar in 
Aristotele, qui naturalem suam philosopbiam logics 
suae prorsus maneipavit, ut eam fere inutilem et con- 
tentiosam reddiderit ^^. Chemicorum autem genus^, 
ex paucis experimentis fomacis, pbilosopbiam constita- 
erunt pbantasticam, et ad pauca spectantem: quinetiam 
Gilbertus^^, postquam in contemplationibus magnetis se 
laboriosissime exercuisset, confinxit statim philosopbiam 
consentaneam rei apud ipsum prsepollenti. 

LV. 

Maximum et velut radicale discrimen ingenioram, 
quoad pbilosopbiam et scientias, illud est; quod alia 
ingenia sint fortiora et aptiora ad notandas remm 



70 For Bacon*8 opinions a8 to 
Aristotle see I. 63, where the sub- 
ject comes properly before him un- 
der the " Idola Theatri." Here it 
16 out of place; and we notice on 
several occasions that Bacon'8 love 
of illustration &c. has led him to 
pass the limits he has set to him- 
eelf. 

71 The Chemists of Bacon'8 day 
were thoroughly empiric (cf. 1. 64), 
for, as Playfair says (Encyclop. 
Brit. I. p. 453), " Chemistry in this 
state might be said to have an Elec- 
tive Aitraction for all that was most 
absurd aod extravagant in the other 
parts of knowledge." 

72 Gilbert, court Physician to Eli- 
zabeth and James I, is always treated 
badly by Bacon. He ever asserted 
the great advantage of experiment 
over a priori philosophy; and is 
accordingly put by Bacon among 
** Empirics." He was a strong sup- 
porter of the Copernican system. 



and 80 far was in advance of Bacon. 
His fault was (if it waa one) that he 
attached himself too mach to one 
subject (Magnetism), and was in- 
clined to expect too great resolts 
from it. Hallam says of him, tbat 
he, in a Latin Treatise on the Mag- 
net, *' coUected all the knovdedge 
which others had possessed on the 
subject, and became also it once 
the father of experimental Phikeo- 
phy in this Island." His views aif 
still held to be sound. Sarpi said 
that he and Vieta the Algebnist 
were the only two original writen 
of his day. Hallam, Lit. of Europe, 
vol. H. part ii. ch. 7. § 31. Baoon 
often refers to him : cf. I. 64. 70; 
n. 35; Adv. of Learning, p. 51. 
He idiows him qnalified praise in 
the 3rd Book of the De Augm. Sc. 
Galileo, in his ^rd Dialogue, dif- 
cusses his system with great respect; 
contrasting very favourably with Ba- 
con'8 almost personal abuse. 



LIB. I. 55, 56. 88 

TOntias; alia, ad notandas rerum similitudines ^. 

3nia enim constantia et acuta figere contempla- 

es, et morari, et hserere in omni subtilitate diiTeren- 

nm possunt: ingenia autem sublimia et discursiva 

m tenuissimas et catholicas rerum simiiitudines et 

oecont et componunt: utrumque autem ingenium 

le labitur in excessum, prensando aut gradus rerum, 

umbras. 

LVI. 

leperiontur ingenia alia in admirationem antiquita- 

alia in amorem et amplexum novitatis effiisa^^;, 

ca Toro ejus temperamenti sunt, ut modum tenere 

sint, quin aut qufle recte posita sunt ab antiquis 

vellant, aut ea contemnant quse recte afferuntur a 

is. Hoc vero magno scientiarum et philosophifle 

rimento fit, quum studia potius sint antiquitatis et 

itatis» quam judicia : veritas autem non a felicitate 



Subtilty difierenoee. See Macau- 
iKfs EmjT on fiACon. The " know- 
ledge of Differencee" is the peculiar 
work of the Intellect. This ie sha- 
dowed by the Qetckead^wium of 
the Anglo-Sazons. 

7* See Adv. of Leaming, p. 47, 
and infra 1. 84. Thia attachment to 
particular periods is akin to the pre- 
occupationoftheFeelings. (Cf.supr. 
1.49.) Thoee who k>ve Antiquity for 
ita own sake are led to it either by 
thefiBCt that — 



'* The paat muat ever win 
A brightneea from ita being far, 
And orb into the perfect Star 
We aaw not while we moved therein." Tennyson In Mem. 



See on thia Hallam^s lit. of 

voL II. part iii. ch. iii. § 76. 

higbest minds have both cha- 
iriatics. '' And," aa HaUam 
, ^ the indnctive method is at 

the best exerciae of both, and 
beet aafeguard against the ex- 
» of either." Baoon, he holdsy 
more fond of reaemblancea than 
renoes. He shewa this in his 
iphors. " This is the case with 

of a sanguine temper, warm 
f» and brilliant wit." In &ct 
best sees resemblances. 



f a natural instinct which hails 
[oitiea as so many threads 
h oonnect us with our Anoes- 
Hie absorbing k>ve of Novdty 
Keaoh of that desiie for excite- 



ment and stimulus which is natural 
to us, and which within bounds pro- 
duces much good, but which, if suf- 
fered to rule us, must destroy all 
soundness of judgment. 

D 
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temporis alicijyus, quse res varia est; sed a luiiiioe 
naturse et experientiae, quod aetemum est, petenda est. 
Itaque abneganda sunt ista studia; et Yidendum, ne 
intellectus ab illis ad consensum abripiatur. 

LVII. 
Contemplationes naturae et corporum in simplidtate 

sua intellectum frangunt et comminuunt; contempla- 

tiones vero naturae et corporum in compositione et con- 

figuratione sua intellectum stupe&ciunt et solyunt^. 

Id optime cemitur in schola Leucippi et Demociiti ^, 

collata cum reliquis philosophiis. lUa enim ita vei^ 

satur in particulis remm, ut fabricas fere negligat; 

reliquae autem ita fabricas intuentur attonitse, ut ad 

simplicitatem naturce non penetrent : itaque altemands 

sunt contemplationes istae, et vicissim sumendse; ut 

intellectus reddatur simul penetrans et capax ; et evi- 

tentur ea, quse diximus, incommoda, atque idola ex iis 

provenientia. 

LVIII. 
Talis itaque esto pradentia contemplativa in arcendis 

et summovendis idolis spectis; quae aut ex prsedomi- 

nantia, aut ex excessu compositionis et divisionis, aut 

ex studiis eiga tempora» aut ex objectis largis et mina- 

tiSy maxime ortum habeut. Generaliter autem pio 

suspecto habendum unicuique reram naturam contem- 

planti quicquid intellectum suum potissimum capit et 

detinet^^; tantoque major adhibenda in hujusmodi 



75 This <' follacy" arisefl from 
contemplation, as Bacon says (infr. 
1.58), Q^ " objecta larga et minuta," 
raUier than of things aa they are — 
Idealiam» and Atomist Bpeculations. 

^^ These were the Atomiats (cf. 
I. 51), who stood over againat the 
PlatoniBta who " fiibricaa intoentar 
attoniti.'' There is a cbapter on 



Leucippns and Democritiis in Bit- 
ter^s Hist. of Anct. PhiL Bk. tL 
ch. a. 

^ This is the aame mle thit 
meeta us in Moial difficuhiea alao: 
ZmMTc&y df df 1 wp69 A fcal ovrol f&m- 

TOKfiopoi ^oyicy th r ulu n h nw m 

d* immifs a^cXieciy dci. Ar« JBtL II* 
ix. 4. 
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iB est caatio, ut intdlectiiB servetur aequus et 

LIX. 
. idola fari ^ omnium molestissima sunt ; quse ex 
re Yerborum et nominum se insinuarunt in intel- 
m* Credunt enim homineSy rationem suam verbis 
rare. Sed fit etiam ut verba vim suam super in- 
^tum retorqueant et reflectant ; quod philosopbiam 
lientias reddidit sophisticas et inactivas. Verba 
n plerunque ex captu vulgi induntur, atque per 
s» vulgari intellectui maxime conspicuas, res se- 
^. Quum autem intellectus acutior, aut observa- 
iligentior, eas lineas transferre velit, ut illae sint 
s secundum naturam ; verba obstrepunt ^. Unde 
b magnas et solennes disputationes hominum docto- 
saepe in controversias circa verba et nomina desi- 
; a quibus (ex more et prudentia mathematico- 
incipere consultius foret, easque per definitiones 
dinem redigere. Quse tamen definitiones, in natu- 



[n the Eocyd. Brit. voL I. 

Dugald Stewait says that 
phonsm may be coiiaidered aa 
nct of by £Br tbe most valu- 
nrt of Locke^B Eaaay — that 

relatea to the imperfectioiia 
mse of worde. He also refers 
kder lo Memoirs by M. Pievost 
[. Degerando on " Signa con* 
1 in ihdr connextion with the 
ctoal Operations:" (cf. also 

I. 44.) See Locke on the 
inUndmtanding,Bk.iii.ch. 10. 
Btters of language are one of 
malties of sodal life, and of 
mneae of knowledge. People 

an onBuitable word, aa they 

1 foolish article of drros, irom 
enstom; and the multitade, 
.0 not think, are content wiih 
llty conoeptioiiB ; so (e. g.) to 



moet people " Sunriae** and *' Snn- 
set" seem oorrect enoogh. 

79 To theae " lineie" Aristotle 
appeals, when he nses the argnment 
of language and derivationa in his 
Morai Treatiaes, and there he ia 
prozimately right; for ihere the 
ordinary moral senae of man im- 
presaee itself on language, and it 
ia fair to treat words aa <n;ftf ui of 
thinga. But in Physica it is not so ; 
and ihe " linee" are made more for 
distinctnesB and oonvenience than 
for Troth. In Bacon'8 days too 
these linea were rendered doubly 
clear and untrue by the dMeeHcai 
system of looking at thinga. 

«> " Verba obstrepunt," Words 
protest. Thia Ib the difficulty of a 
new nomenclatufe in an old Sdence. 
In a new Bubjeot it makes no matter. 

D 2 



86 



NOVUM OEGANUM. 



ralibus et materiatis, huic malo mederi non possant; 
quoniam et ipsae definitiones ex verbis constanty et 
verba gignunt verba ^^ : adeo ut necesse sit ad instao- 
tias particulares, earumque series et ordines recurrere ; 
ut mox dicemus, quum ad modum et rationem consti- 
tuendi notiones et axiomata deventum fuerit ^. 

LX. 

IdoUiy quae per verba intellectui imponuntur, duonnn 

generum sunt ; aut enim sunt rerum nomina, quae non 
sunt^, (quemadmodum enim sunt res» qufle nomine 
carenty per inobservationem ; ita sunt et nomina, qu» 
carent rebus, per suppositionem phantasticam) aut sunt 
nomina rerum, qu» sunt, sed confusa et male termi- 
nata, et temere et inaequaliter a rebus abstracta. Pri- 
oris generis sunt, fortuna ^, primum mobile ®» planeta- 
rum orbes^, elementum ignis^, et hujusmodi com- 



81 Such as the definitions of Plea- 
sure, Sensation, Will, in which we 
are often deceived " specie verbo- 
rum," while really we aie no nearer 
knowledge than before. 

^ So we muat hetake ourselvea 
to true Induction. Aa the India- 
tinctneas of Tenns and Conceptiona 
react on each other, our only remedy 
is to bring ihem to bear on one 
another, and to correct one another 
by a continual appeal to fecta. 

^ Theae two Idola which words 



impose on ihe InteUeet are» 

I . AetwU Emr in apprahennoB, 
when we imagine wehave c o nceptioM 
of things which have no erirtence. 
3. Indi s tmetueu of apprdieiMiop. 
M " Fortune.** " daace is but 
the pMeudomfme of God for tiioee 
particular cases which he does not 
chooee to subecribe openly wi& his 
own sign-manual;'' Le. under the 
name of ry;^ we indude aU tfaingi 
which follow a Unv at present hidden 
from U8. So writea Metastaaio : 



. . . . " il etemo giro, 
Che sembra caso, ed k saper profondo." 



8» Prtmwn mobile. " This first 
mover, in Ptolemy^s Aatronoray, waa 
a auppoaed immenae sphere or hol- 
low globe, which induded within it 
all the apherea, or Orbs of the pla- 
neta and fized stara, and tumed 
itaelf and all iheee round ihe earth 
in twenty-four hours.'* Acoount of 

'«The fized atara, fixed in iheir 



the Nov. Org. in the libnry of 
Useful Knowledge, p. 23. 

^ These Orbee were auppoeed lo 
be actual crystal spherea (cf . II. 46), 
in which the stara were aet» and be- 
yond thoee of the Flaneta waa aofb, 
called the Ctffaiii S/eOalm» on wfaidi 
the fixed stara were aU (JMtened; 

<nrb that fliea." Pto. Loat, v. 176. 



LIB. I. 60. 37 

menta, quae a vanis et ialsis theoriis ortnm habent. 
Atque hoc genus idohrum iacilius ejicitur, quia per 
constantem abnegationem et antiquationem theoriarum 
exterminari possunt. 

At alterum genus perplexum est, et alte hserens; 
quod ex mala et imperita abstractione excitatur. £x- 
empli g^ratia, accipiatur aliquod yerbum, {hutnidum, si 
placet) et videamus quomodo sibi constent, quse per 
hoc yerbum significantur : et inyenietur yerbum istud, 
humidum^ nihil aliud quam nota confusa diyersarum 
actionum, quse nullam constantiam aut reductionem 
patiuntur. Significat enim et quod circa aliud corpus 
facile se circumfundit ; et quod in se est indetermina- 
bile, nec consistere potest; et quod facile cedit undi- 
que; et quod £EiciIe se diyidit et dispergit; et quod 
iacile se unit et colligit; et quod facile fluit et in 
motu ponitur; et quod alteri corpori facile adhseret, 
idque madefacit ; et quod fiEU^ile reducitur in liquidum, 
siye colliquatur, cum antea consisteret. Itaque quum 
ad hujus nominis praedicationem et impositionem yen- 
tum sit; si alia accipias, flamma humida est; si alia 
accipias, aer humidus non est ; si alia, pulvis minutus 
humidus est; si alia, yitrum humidum est: ut facile 
appareat istam notionem ex aqua tantum, et communi- 
buB et yulgaribus liquoribus, absque ulla debita yerifi- 
catione» temere abstractam esse. 
^ In yerbis autem gradus sunt quidam prayitatis et 
erroris. Minus yitiosum genus est nominum substan- 
tise alicujus, prsesertim specierum infimarum, et bene 
deductarum; (nam notio cretae, luti, bona; terrss, 
mala :) yitiosius genus est actionum, ut generare^ cor- 
rumperey dlterare: yitiosissimum qualitatum, (exceptis 
objectis sensus immediatis) ut gravis, levis^ tenuis^ densij 

^ *' Elementum ignis :" cf. supr. 1. 45. 
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&c. et tamen in omnibus istis fieri non potest, quin 
sint aliae notiones aliis paulo meliores, prout in sensum 
humanum incidit rerum copia^. 

LXI. 

At idola theatri innata non sunt, nec occulto insi- 

nuata in intellectum ; sed ex fabulis theoriarum ®» et 
perversis legibus demonstrationum, plane indita et re- 
cepta. In his autem confutationes tentare et suscipere 
consentaneum prorsus non est illis, quse a nobis dicta 
sunt. Quum enim nec de principiis consentiamus, nec 
de demonstrationibus, tollitur onmis argumentatio. Id 
yero bono fit fato, ut antiquis suus constet honos. 
Nihil enim illis detrahitur, quum de via omnino qu»- 
stio sit. Claudus enim (ut dicitur) in via, antevertit 
cursorem extra viam. Etiam illud manifesto liquet, 
currenti extra viam, quo habilior sit et velocior, eo 
majorem contingere aberrationem. 

Nostra vero inveniendi scientias ea est ratio, ut non 
multum ingeniorum acumini et robori relinquatur ; sed 
quee ingenia et intellectus fere exs^uet^. Quemad- 
modum enim ad hoc ut linea recta fiat, aut circulus 



® " Renun copia ;" i. e. aooord- 
ing to each man^s capadty for aeeing 
iacta; i. e. according to the natund 
powers of each. 

It is possible, finaUy, to nse words 
as mere Logical Symbola, and argue 
thence with perfect Logical yalidity; 
the formal Syllogism cannot in any 
way teach or even test 1)rMtkj and 
it has no concem with a aystem of 
Interpreting Nature. For Bacon 
aeeks to define words according to 
the Tmth of Natnre, and for thia 
ihe Syllogism is of no use. As to 
the Syllogism see Appendiz B. 

^ The deaiie which Bacon has 
expresfled "ut antiquis suus oonstet 
honos" does not bear much fhiit, 



for he does not let the Andents 
have much rest; nor ia he even fur 
in his judgments of them. 

^ Thia has not been verified by 
the progress of the Physical Studies. 
(Cf. infir. I. 133.) See Macau- 
lay'B Essay on Bacon. One ipan'8 
apprehension of facta, or power of 
memory, or critical feculty, or quick- 
neas in generalization, muat exceed 
another^s. And far more, one man 
passes another in that " Mental Ini- 
tiative," ihe prerogative of wiie 
eouls, which Bacon, at timea, seems 
quite to ignore. See Coleridge'8 
Table-Talk, Sept. 3i» i8jo, and 
Oct. 8, 1830. 
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perfectns describatur, multum est ia constantia et 
exercitatione manus, si fiat ex vi manus propria, sin 
autem adhibeatur regula, aut circinus, parum aut nihil ; 
omnino similis est nostra ratio. Licet autem confuta- 
tionum particularium nullus sit usus ; de sectis tamen 
et generibus hujusmodi theoriarum nonnihil dicendum 
est; atque etiam paulo post de signis exterioribus, quod 
se male habeant ; et postremo de causis tantse infelici- 
tatis, et tam diutumi et generalis in errore consensus ; 
nt ad yera minus difficilis sit aditus, et intellectus hu- 
manus volentius expurgetur, et idola dimittat. 

LXIL 
Idola theatri, sive theoriarum, multa sunt, et multo 
plura esse possunt, et aliquando fortasse erunt. Nisi 
enim, per multa jam saecula, hominum ingenia circa 
religionem et theologiam occupata fuissent; atque 
etiam politiae civiles (prsesertim monarchise) ab istius- 
modi novitatibus, etiam in contemplationibus, essent 
aversae^^; ut cum periculo et detrimento fortunarum 
suarum in illas homines incumbant, non solum praemio 
destituti, sed etiam contemptui et invidise expositi; 
complures aliee proculdubio philosophiarum et theoria- 
rum sectae, similes illis, quae magna varietate olim apud 
Graecos floruerunt, introductae fuissent. Quemadmo- 
dum enim super pluenomena setheris plura themata coeli 
confingi possunt ; similiter, et multo magis, super ph^B- 
nomena philosophiae fundari possunt et constitui varia 
dogmata. Atque hujui^modi theatri fabulae habent 
etiam illud, quod in theatro poetarum usu venit; ut 
narrationes fictae ad scenam narrationibus ex historia 



91 JoBt as eyen now there are had in his mind the persecatioh of 
Uioeefoimdwhoonpoliticalgromids Galileo. 
object to ediication. Perhaps Bacon 
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yeris concinniores sint et elegantiores, et qoales quis 
magis vellet. 

In genere autem, in materiam philoBophi» somitor 
aut multum ex paucis, aut parum ex multis ; ut ntrin- 
que philosophia super experientiae et naturalis 
nimis angustam basin fundata sit, atque ex 
quam par est, pronunciet. Rationale^ enim geDns 
philosophantium ex experientia arripiunt yaria et tuI- 
garia, eaque neque certo comperta, neo diligenter ex»- 
minata et pensitata; reliqua in meditatione atque inge- 
nii agitatione ponunt. 

Est et aliud genus philosophantium ^, qui iu pancis 
experimentis sedulo et accurate elaborarunt» atque inde 
philosophias educere et confingere ausi sunt; reliqna 
miris modis ad ea detorquentes. 

Est et tertium genus eorum^, qui theologiam et 
traditiones ex fide et veneratione immiscent; inter 
quos vanitas nonnullorum, ad petendas et derivandas 
scientias, a spiritibus scilicet et geniis, deflexit ; ita nt 
stirps errorum, et philosophia falsa^ genere triplex sit : 
sophistica, empirica, et superstitiosa. 

LXIII. 
Primi generis exemplum in Aristotele maxime con- 
spicuum est, qui philosophiam naturalem dialectica sua 
corrupit^; quum mundum ex categoriis effecerit; 



^ «Rationale;" that of tbose 
wbo appeal solely to and trust in 
the jRauofi, without considering its 
irelations to the extemal world, or 
oonsnlting faots : cf. infr. I. 63. 

« Cf. infr. I. 64. 

M Cf. infr. I. 65. 

M Here follows the attack on Ari- 
stotle, whicb is foreshadowed in I. 
54. What his opinion migbt have 
been worth at so tender an age, is 



not clear, but we have it from Riw> 
ley, that Bacon began to dialike Ari- 
stotle at the age of 16 : «* Not for 
tbe worthlessnees of the Aathor» to 
whom he could ascribe aU bigh at- 
tributee, but for tbe unfrmtfnhiMi 
of the way — being a PhikMoplMr 
only Btrong for diaputationa and 
contentiona, but barran of the pnn 
duction of work for the life of man.^ 
No man who set before himielf that 
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aninifle humanse, nobilissimse substantise, genus ex voci- 
bus secundae intentionis ^ tribuerit ; negotium denst et 
rari, per quod corpora subeunt majores et minores 



end which Bacon followed, could at 

any time like Aristotle ; at tbe time 

when he liyed we moat make all 

aHowanoe for his dislike. Two oen- 

tariea before, Boger Bacon, his most 

wiae forenmner, had written (MS. 

Gotton. Tit. foL 130. cap. 8) : " Si 

faabevem potestatem super libros 

Ariatotdis, ego facerem omnia cre- 

mari; qoia non eat niai temporia 

anusaio stndere in illii, et cauaaa 

erroria, et mnltiplicatio ignorantis 

nltra id quod valeat explicari." The 

Schoohnen had by their '* thomy 

dispatationB without fruit" applied 

the Ariatotelian Logic, carried on by 

Forphjnry, to the neglect of aU ap- 

peala to factB, of aU real progress in 

knowledge; and until Uieir whole 

•yatem waa aboliahed there was no 

hope. Aaystemwhichaettledtheuni- 

yerae deductively fiom " enB,"which 

divided things into eaaence and at- 

tribute, which argued on thinga by 

the Figures, muat give way before 

truth could emerge. Theee were in- 

deed later apphcationa of Aristotelian 

prindplea : but Bacon atrikea at the 

aouroe, not at the reauHa. And 

even in AriatoUe^a own writinga we 

have more Logic than ii necesaary. 

Hie Categoriea are an obstacle to 

Truth; and though we believe that 

Ariatotle meant hia Logic to be in 

itadf atrictly inatrumental, still even 

the lat Analytica are full of dogma- 

tic applicationa, and illuatrations 

drawn from arbitrary azioma. The 

and Anal. are purpoeely a nuUerial 

treatiae, bring the application of the 

Syltogiatio procesa toNeceasary Mat- 

ter, and to the diaoovery of alrUu ; 

and here aa much aa any where the 

evil appeara. And yet with it all 

Aristotle waa aware of the neeesaity 



of ezperiment and a certain Induo- 
tion. (See Anal. Poat. i. 18.) Nor 
do we think he ahould be so abso- 
lutely condenmed aa he is here. 
Peraonally he waa a careful obaerver 
of fitcta, aa weU aa both a subtle 
and a deep thinker, and hia Hiat. 
Animal. waa, whatever Bacon may 
aay in ita disparagement, a hx more 
striking work and for more truly an 
appeal to Nature, than the haaty 
and partial generalizationa of the 
older Philoaophers had been: and 
in htB Moral and leeaer treatisee we 
disoem a judicioua knowledge of 
Human Nature, such as nothing 
but peraonal ezperience could ever 
have given. For a much fairer judg- 
ment on Ariatotie aee Herschel^s 
Diacourse on Nat. Pbil. part IL 
ch. 3. § loi : aee also D. Stewart, 
Phil. of the Human Mind, part II. 
chap. iii. sect. 3. 

There is a yet fiercer attack on 
the andent PhUosophers in the '' Re- 
suacitatio,*' under the title "de Inter- 
pretatione Natune Sententi» XIL'* 
There he chargea Ariatotie with, i . 
abominable aophistry, 2. uaeleaa 
subtilty, and 3. a vile eporting with 
worda. 

M From the vagueneas which en- 
velopea " voces secunds intentio- 
nis" it ia hard to ezplain thia great 
injustice done to Uie Human Soul. 
Bacon probably refers to the De 
Anima II. i. § 7 and 11, wbere Ari- 
atotle laya it down that the aoul ia an 
owriof and alao imXtxtui; meaning 
probably by " secund» intentionia 
vocea," Terms which are of technical 
use in Pbiloaopby. Whether thia \b 
the right meaning of Uie Phrase ia 
not our queation here. 
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dimensiones sive spatia^, per 
actus et potentiee trans^ferit ; motam singiilis corpoii- 
bus unicum et proprium, et, si participent ex alio mota, 
id aliunde moveri, asseruerit; et innumera alia» jno 
arbitrio suo, naturse rerum imposnerit: magis nlnqQe 
sollicitus quomodo quis respondendo se explicet, et 
aliquid reddatur in verbft positivum, qoam de intenn 
rerum veritate ; quod etiam optime se ostendit in com- 
paratione philosophise ejus, ad alias philoaopliiaa, qioe 
apud Graecos celebrabantur. Habent enim homoio- 
mera Anaxagorae^, atomi Leucippi et D^nocriti^, 
coelum et terra Parmenidis^, lis et amicitia Empedo- 
clis \ resolutio corporum in adiaphoram naturam igiiiB, 
et replicatio eorundem ad densum Heracliti *, aliqiud 
ex philosopho naturali ; et rerum naturam, et experi- 
entiam, et corpora sapiunt; ubi Aristotelis phyriea 
nihil aliud quam dialecticse voces plerunque 8(Hiet: 
quam etiam in metaphysicis sub solenniore nomine, et 
ut magis scilicet realis, non nominalis'', retraotarit 



M This distinction between Dens- 
ity and Rarity, as relatively and not 
absolutely opposed, is good, and 
might bave been applied with ad- 
vantage to Heat and Cold. 

^ AnaxagorasofClazomensflou- 
rished circ. B.C. 450. He held that 
before the constitution of the world 
all was in a state of mixture, con- 
flisting of infinitely small parta or 
Beeds of things: theee are called 
HomtBomeruB: though whether Ana- 
zagoras himself naed the term may 
be doubted. See Ritter, Bk. iii. 
ch. yiii (note) : cf. Arist. Met. 1. 3. 

^ Leudppua and Democritus, cf . 
Bupr. 1. 51. 

^ Parmenidea of Elea flourished 
circ. B.C. 460. He held tbat there are 
two dpxai; which (see Ar. Met. 1. 5.) 



were wvp and y$, not mk m nd 
terra; and that Uiese are «nftigoiiiili 
and from them the world ia etoM. 
Surely, putting on hie dogmas the 
moet favourable conaCrnction, we 
Bhall not find much in diem Xo pn- 
fer even to the AriBtolefian FhyMa. 

1 EmpedoclesofAgrigentnmfloii- 
nshed circ. B.C. 480. He held tbflt 
Loioe (Bacon^B AmiicUia) waa the one 
God — ^the true moving power— wUb 
the actual ezisting BeparaAionB of 
thingB arise from ^acoiil {Um). The 
Greek termB are dther ^iXtfnit BBd 
^E^r, or ^iX^ and vuKot, 

3 HeradituB, cf. Bupr. I. 49. 

8 " ReaUs, non nonitiMttt." The 
MetaphysicB profesBed to tnat of 
the abeolute nature of tlraigB 
tluy are, not as they are t xmm e i 
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e illud quenquam moveat, quod in libris ejus De 

Jibus \ et in Problematibus^ et in aliis suis traeta- 

yenatio frequens sit in experimentis. IUe enim 

deereverat; neque experientiam ad constituenda 

ta et axiomata rite consuluit; sed postquam pro 

io 8U0 deereyisset, experientiam ad sua placita 

Q circumducit, et captiViam ; ut hoc etiam ncnnine 

I accusandus sit, quam sectatores ejus modemi 

iasticorum philosophorum genus) qui experientiam 

lo deeeruerunt. 

LXIV. 

pbilosophiee genus empiricum ^ placita magis de- 
Et et monstrosa educit» quam sophisticum aut ratio- 
genus; quia non in luce notionum yulgarium, 
licet tenuis sit et superficialis, tamen est quodam- 

universalis, et ad multa pertinens) sed in pauco- 
^xperimentorum angustiis et obscuritate fundatum 
Itaque talis philosopbia illis, qui in hujusmodi 
imentis quotidie versantur, atque ex ipsis phanta- 
contaminarunt, probabilis videtur, et quasi certa ; 
is, incredibilis et vana. Cujus exemplum notabile 
1 chemicis, eorumque dogmatibus; alibi autem 
oc tempore invenitur, nisi forte in philosopbia 
rti^. Sed tamen circa hujusmodi philosophias 
\ nullo modo praetermittenda erat; quia mente 
rsevidemus et auguramur, si quando homines, no- 
nonitis excitati, ad experientiam se serio contu- 
(valere jussis doctrinis sophisticis) tum demum, 



f89td t» Language. Bacon'8 
n no doubt wonld be that 
Imovledge mnst necessarily 
on his conceptions. 
Hitt. Animal. of Aiistotle was 
jT a far more ayatematic and 
017 edllection than Bacon'8 
$ylvarum ia. And Bacon 



himself allowa it no little hononr in 
the Adv. of Leaming, B. i. p. 44. 

^ The ^fonipla here attacked would 
be good 80 fiir as it is an appeal to 
facts : bad, in that it haa no Metkod 
and no Patienee. 

* Gilbert of Colchester, cf. supr. 

1.54. 
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propter pramaturam et pneproperam intellectiis 
nationem, et saltum» sive Yolatom ad generalia^ et 
rerum principia, fore, ut magnnm ab hnjnamodi phi- 
losophiis pericuhim immineat; cni malo etiam nunc 
obviam ire debemus. 

LXV. 

At comiptio pbilosophiee ex supersHtume^ et theo- 
logia admista, latius omnino patet, et plurimnm mali 
infert, aut in philosopbias integras, aut in earum partes. 
HumauuB enim intellectus non minus impreasicmibDS 
pbantasise est obnoxius, quam impressionibus Yulgar 
rium notionum. Pugnax enim genus philosophi» et 
sophisticum illaqueat intellectum: at illud altenim 
phantasticum» et tumidum, et quasi poeticum, magis 
blanditur intellectui ^. Inest enim bomini qnaedam uh 
tellectus ambitio, non minor quam voluntatis ; pmer- 
tim in ingeniis altis et elevatis ^^. 

Hujus autem generis exemplum inter Gnecos illa- 



7 This apprehension is daily being 
verified in Quack Medicines, or in 
the theories of Phrenology, Electro- 
biology, &c. 

It is an evil akin to that under 
Idola Tribus, I. 45, 46. And 
thia " pnepropera feetinatio et sal- 
tus'* should be oompared with Ba- 
con'8 Btatement of his own Metifaod 
infra, 1. 104 — 106. 

8 One of the passages dted aa 
proving Bacon'8 infidelity. We must 
recollect that he ia speaking of 
" Scientia Humana," and that deli- 
berations on the Nature of Angds 
and other supra-aenaible subjecta 
had quite vitiated the Physica of the 
Schoohnen. Bacon here wishee, not 
to thrust out the Faith, but to keep 
each thing in its right place, as he 
shews by alluding at the end of this 
Aph. to Matth. zxii. 31. <' Render 



unto Ciesar" &c. But cf. infr. 1. 89. 
and Appendix C. 

This is levelled againat theima- 
ginative writinga of Plato, wbo dih 
liked Btrict PhyBics, and of whoiB 
HmeuB Bacon seems to be tfaink- 
ing. The avdfuftims, and the doe* 
trine of abeolute Ideas (if we inter 
pret them rightly), muat atand in 
the way of aound Phymcal know- 
ledge. Their poetic valoe Baoon of 
course allowed, though he qnilfiei 
hia observationa wiUi the epitfaet 
" tumidum." 

10 Ambition " the laat weaknoii 
of a noble soul," and thia bolfa in 
Intellect and Will. ThatoftheWlD 
leads to Tyrannieo ; that of the Intel- 
lect to perilous ground and imb^e( 
or to that searching out of tfaingt 
unattainable, which Bacon bere con- 
demna. 
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procipoe in Pythagora ^^ sed cum superstitione 

crassa et onerosa conjunctum; at periculosius 
»tiliu8 in Platone atque ejus schola. Invenitur 
hoc genus mali in partibus philosophiarum reli- 
n, introducendo formas abstractas, et causas fina- 

causas primas ; omittendo sffipismme medias, et 
Qodi^^. Huic autem rei summa adhibenda est 
. Pessima enim res est errorum apotheom ^« et 
^ste intellectus habenda est, si vanis accedat ve- 
3. Huic autem vanitati nonnuUi ex modemis 
a levitate ita indulserunt, ut in primo capitulo 
eos, et in libro Job, et aliis Scripturis sacris, phi- 
iam naturalem fundare conati sint ^^ ; inter vim 
ntes mortua. Tantoque magis hsec vanitas inhi- 

venity et coercenday quia ex divinorum et huma- 
i malesana admistione» nou solum educitur philo- 
, phantastica, sed etiam religio hseretica. Itaque 



ihagoras flourished B. C. 
rrn at Samoe. Aronnd him 
f Andent Philoaophera is 
the miraculous halo of a 
Both xn his views and in 
the rdiffums element standa 
t prominently; and on a re- 
bairia were fonnded hia sjrs- 
»th of Morals and Pohtics. 
sr^s Hist. Phil. Bk. iv. ch. i. 
te'8 Hist. of Greece, vol. IV. 
in the Eaaay on Superstition 
las, in speaking of its causes, 
ed the taking an aim at 
natten by Human ; ao here 
rts to the converse &ult of 
o disoover Human mattera 
ne. 

« Deification of Untmth ia 
ateat ponsible iiqustice to- 
'Qth ; and ao towaida God : 
a saya elaewhera, to believe 
le ia to make God a k>ver of 



14 Such men would be Rob.Fludd, 
who wrote a " Mosaic Philoaophy/* 
in which he built a scheme of phy- 
sice on the firat chapten of Geneaia ; 
or Hutchinaon. See Account of 
Nov. Org. in the L. U. K. p. 34. 
The modem antagonista of Geology 
are rightly here rebuked. TheBible 
ia not a work on Physical Geognosy ; 
it is intended for man'8 Spiritual and 
Moral wants» and \b adapted to even 
the frailty of hia language. We 
shall find in it no aaaertions con- 
trary to the trutha of Phytics; 
though we do meet with language 
suit^d to the state of knowledge at 
ihe time of its delivery. But for 
this and Bacon'6 viewa upon thia 
point see infr. I. 89. " Inter 
viva" &c. a ttrange and doubtfiil 
apphcation of St. Luke zxiv. 5. Ba- 
con'8 love of distant reaemblancea 
led him to it. 
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salutare admodum est, d mente sobria fidd tantim 

dentur qiue fidei sunt ^. 

LXVI. 
£t de malis auctoritatibas pbiloeophiaram, qoe aat 

in tmlffaribus notionibusj aut in paueU ej^perimeiUiSy ani 

in supersiiHone fundatse sunt, jam dictum eet. Dioeih 

dum porro est et de vitiosa materia contemplationam^, 

prsesertim in pbilosopbia naturali. Inficitor antem ift- 

tellectus bumanus ex intuitu eorum, qu» in artiboi 

mecbanicis fiunt, in quibus corpora per compositicmflB 

aut separationes ut plurimum alterantur ^^ ; ut oogitet 

simile quiddam etiam in natura rerum uniyeraaH fieri. 

Unde fiuxit commentum iUud elemratorom» deqae 

illorum concursu, ad constituenda corpora natunlia. 

Rursus, quum bomo naturee libertatem contemplatar, 

incidit in species rerum, animalium, plantarum, mine* 

ralium; unde facile in eam labitur cogitationem, nt 

existimet esse in natura quasdam formas rerum {»i- 

marias, quas natura educere molitur; atque reliquam 

varietatem ex impedimentis et aberrationibus nature 

in opere suo conficiendo, aut ex diversarum specierom 

conflictu ^^ et transplantatione alterius in alteram, pio- 



>& AUunon to St. Matth. xziL 31. 
Bacoii'8 mmd dearly oould dkk 
pense with "Mysteries;" not deny- 
ing or disbelieving thetn, but tet- 
ting them aride. In this (aa in many 
other points) he fonna a atrong oon- 
trast to his cotemporary Sir T. 
Browne, whoee mind seemed actu- 
ally to reqnire M^rBteries aa a part 
of its neoeaeary soBtenanoe. Rel. 
Med. ch. iz. 

10 Thia faultinesa in the '< matter 
of our Contemplatkms'' ariaee either 
from our delighting to watch what 
ia Synihelic, or from a love for 
such Analytic speculations aa to the 
'' Speciea rerum" as to lead to a 



belief in *' primary forms.'* 1^ 
former leads one to diaaect ** xmps 
ad atomum/* which muat be pie- 
suppoaed for it: the ktter intio* 
duoee ** ocenlt propertiee** Set^ wSk 
which theSchoUMtie phyeieB ■omaA 
abounded : see the end of thia Aph. 

17 Thie fcnrmer tendenoy ia canied 
by teeing an analogy be tw a cn Me- 
chanical Arte» in their ** Syntheiitj* 
and the operations of adentifie Iii» 
vention. Cf. D. St«wart*a FhiL of 
ihe Human Mind, Introd. II. f a. 

18 Thie *' conflictus*' of diimDt 
<' Forms" is a diffioulty whioh Aii- 
stotle in the Met suggeeta ■■ an 
objection to the Platonic viewt. 
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Qnire. Atque prima cogitatio qualitates primas ele- 
aentareSy secmida proprietates occultas et virtutes spe- 
ificaSy nobis peperit; quarum utraque pertinet ad 
[lania . contemplationum compendia, in quibus acqui- 
9cit animus, et a solidioribus avertitur. At medici, 
II Becundis remm qualitatibus et operationibus» attra- 
lendi» repellendi, attenuandi, inspissandi ^^ dilatandi, 
stiingendi, discutiendi, maturandi, et hujusmodi» ope- 
am praestant meliorem; atque, nisi ex illis duobus 
quae dizi) compendiis (qualitatibus scilicet elementa- 
ibns» et yirtutibus specifids) illa altera (quss recte 
lotata sunt) corrumperent, reducendo illa ad primas 
inalitatesy earumque mixturas subtiles et incommensu- 
"abilea; aut ea nou producendo, cum majore et dili- 
[[enticMre observatione, ad qualitates tertias et quartas, 
led contemplationem intempestive abrumpendo; illi 
omlto melius profecissent. Neque hujusmodi virtutes 
[non dico eiedem, sed similes) in humani corporis medi- 
cinia tantum exquirendae sunt; sed etiam in cseterorum 
corporum naturalium mutationibus. 

Sed multo adhuc majore cum malo fit, quod qui- 
esoentia rerum principia, es quibus^; et non moventia, 
per qu(B res fiunt, contemplentur et inquirant. IUa 
enim ad sermones, ista ad opera spectant. Neque 
enim vulgares illse difierentise motus, quse in naturali 
philosophia recepta notantur, generationis^ corruptionis^ 
(Uigfnentationuff diminutionisy alteraiionis^ et lationis^^. 



^ ht^mtmuU Btands over against 
AiUmwmdii ili meaniiig bemg ''con- 
deaaatkiii." It doea not occur in 
Lalin wiiten. 

^ Bm qmbm»9 the. prime integral 
•JowumfM of tliinga. Per qum, the 
Effieient8r canaea of production kc. 
Tha fonner, elemental principlea, 
m either .entirely fictitioaa or not 



within our reach. Hie ktter, the 
moving powera, correapond to what 
Bacon elsewhere terma " media," 
which he aaya are ao much neg- 
lected. Cf. Play£ur Encyd. Brit. 
vol. I. Diaa. iii. p. 450. 

3> Theae are Ariatotle'8 aiz kinda 
of Kunims. Ar. Cat. xi. i. iumi<r9tn 
ffidiy i$, ymmf, ^tfqp^ aO(rf<ns, 
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ullius sunt pretii. Quippe hoc sibi yolunt ; si coipoii 
alias non mutatum, loco tamen moyeatur, hoc latUmm 
esse ; si, manente et loco et specie, qualitate mutetori 
hoc aherationem esse ; si yero ex illa mutatione nioks 
ipsa, et quantitas corporis non eadem maneat» hoc aug^ 
fnentationis et diminutionis motum esse; si eateDns 
mutentur, ut speciem ipsam et subetantiam mutent» et 
in alia migrent, hoc generatianem et corruptionem esse. 
At ista mere popularia sunt, et nullo modo in naturam 
penetrant; suntque mensurse et periodi tantum, non 
species motus. Innuunt enim iUud, hucusque, et non, 
quofnodOj yel ej: quo fonte. Neque enim de coqxmmi 
appetitu, aut de partium eorum processu, aliquid sig- 
nificant; sed tantum quum motus ille rem aliter ac 
prius, crasso modo, sensui exhibeat, inde diyisionem 
suam auspicantur. Etiam quum de causis motuum 
aliquid significare volunt, atque diyisionem ez illis 
instituere, difierentiam motus naturalis et yiolrati, 
maxima cum socordia, introducunt ^ ; quse et ipsa om- 
nino ex notione yulgari est ; cum onmis motus yioleu- 
tus etiam naturalis reyera sit, scilicet cum extemum 
efficiens naturam alio modo in opere ponet, quam quo 
prius. 

At hisce omissis ; si quis (exempli gratia) observaye- 
rit, inesse corporibus appetitum contactus^ ad inyicem, 



fAtiwri^, aXXoMMrcr, «eal ^ Karii r^trop 
lUTofioKrf, ¥ar Bwcon*B vm of Motus 
see Bk. 11. 48. 

^ This division of Motion is (as 
Bacon says) antenable. The real 
siinplicity of the Lawa of Motion 
aa we now know them was hidden 
from hia eyee; aa we may see by 
his confuaed divisiona in II. 48, 
where (under Motos libertatia, No. 
3) he triee to ezplain what that 
which the andents called '* Violent 



Motion" ia. 

^ Three subjects touched od: 
(i) a dim notion of Attraetion^ baaed 
on the old opinion aa to Natoie^t 
*' abhorrenoe of a Vacuum,** an 
opinion univeraally held in Baeon'a 
daya, and asaumed by (jafileo ■§ a 
principle in his phytica. Toniedlibf 
meana of the Barometer fint ahook 
men'8£edthinit. SeeHerachel^aDii^ 
cour8eonNat.FhiL$344 — 946. Fm- 
cal haa the honour of havingdeaily 
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»n patiantur unitatem naturae prorsus dirimi aut 
idiy ut vacuum detur: aut si quis dicat, inesse 
>ribu8 appetitum se recipiendi in naturalem suam 
[isionem vel tensuram, ut, si ultra eam, aut citra 
comprimantur aut distrahantur, statim in veterem 
ram et exporrectionem suam se recuperare et re- 
re moliantur: aut si quis dicat, inesse corporibus 
iitum congregationis ad massas connaturalium suo- 
densorum videlicet versus orbem terrse, tenuiorum 
riomm versus ambitum coeli: hsec et hujusmodi 
physica sunt genera motuum. At illa altera plane 
i suut et scholastica, ut ex hac collatione eorum 
festo liquet. 

sque minus etiam malum est, quod in philosophiis 
mtemplationibus suis, in principiis rerum atque 
latibus naturae investigandis et tractandis, opera 
aatur; cum omnis utilitas et iacultas operandi in 
is consistat. Hinc fit, ut abstrahere naturam ho- 
B nou desinant, donec ad materiam potentialem et 
mem ventum fuerit; nec rursus secare naturam 
ant, donec perventum fuerit ad atomunf; quse, 
isi vera essent, tamen ad juvandas hominum fortu- 
»arum possunt. 



^ed it by a *' crucial Instance" 
16 Baroxneter on a high Moun- 
(2) The second illustration is 
Hty; and (3) the last, an er- 
18 principle of qfinities of ho- 
eoua bodies» introducing the 
en conception ofabsolute den- 
d levity, (Cf. also II. 46. and 
rhe notion of absolute levity 
sproved by shewing that the 
tlon of Stahl was a mere 
Herschers Discourse on 
liil. § 336. Playfair in £n- 
Irit. vol. I. p. 450. The belief 



that things heavy naturally descend, 
and things light ascend by the appe- 
tite of their own nature, is Peripa- 
tetic. See Aristotle^s Phys. Ausc. 
IV. V. 13. Tb fUaoif rov olpavov, Ka\ 
t6 tfa^^oTOp t6 irp6t 17/10; r^s kvkK^ 
<l}opas, dofcffc ff&oi r& fup Spw, t6 dt 
fcaro), fidkurTa vatri Kvpiwg, &n r6 
fuv oZcl fMVffc, roO ht kvkKov ro JVxa- 
Toy a><ravr«»r ?x®y fA€¥€i, ^OoTff, iml 

t6 pMP KOV<l>OP, t6 Sp» <l>€f)6fUp6p ffWl 

<l>vati, t6 dt /Sopv t6 Kdrm, ic. r. X. 
Cf. infr. II. 35. 
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LXVII. 

Danda est etiam cautio intellectai de intempenntiis 
philosophiaram, quoad assensum pnebendam aat cohi- 
bendum ; quia hujusmodi intemperanti» yidentar idok 
figere, et quodammodo perpetuare, ne detar aditus ad 
ea summovenda. 

Duplex autem est excessus : alter eoram, qai fiiciie 
pronunciant, et scientias reddunt poaitivas et magisti»' 
les; alter eorum» qui acatalepsiatn introdaxerant» et 
inquisitionem vagam sine termino^. Quoram primiu 



^ We have had this diTision of 
Pbiloeophic schools in the Pre&ce; 
■ee also rapr. 1. 37. 

By the Dogmatista Bacon means 
aU dioee who appeal firom £Eu;t8 to 
the InteUect, and who ao render 
Sdence poaitive and unchangeable ; 
not because of ita agreement vnth 
the facts of the world, but becauae 
of ita answering to their precon- 
eeived opinions. Of theae he con- 
aiders Ariatotle to have been the 
great leader; and after him the 
Schookn^, whose Logical Theology 
he pecidiarly dialiked, as reaiating 
aU improvement and progreaa. It 
is quite true that from hia ezcesaive 
love of System, Aristotle did intro- 
duce much Dogmatiam into his 
worka : still we must not forget hia 
constant references to the vXi; of 
lu8 treatiaes, and the distinction he 
draws between those in necesaary and 
thoee in contingent matter; in the 
latter of which (vix. Ethics, Poetics, 
Rhetoric, and part of his Phyrics), he 
appeala to Nature to a certain extent ; 
though often, it muat be allowed, 
after he had made up his mind as 
to the Truth. And every one must 
have felt some anger at his unfair 
way of aetting up objectiona to be 
refuted. Still hia knowledge of Na- 
ture was deep and wide, and his 



ezperienoe very greaft, and a imp- 
ing condemnation of lum and of lii 
writinga is abrard. HiB Sophiili 
alao dogmatiaed, aa too did boA 
Stoica and Epicunana» aa Baeoa 
ahewa, qooting yeDana tiie Epira- 
rean, in the Adv. of Leaming^ BLl 
p. 53. " Nil tam metoenay qoun ob 
dubitare aliqua de re videretor." 
(Cic. de Nat. Deor. L) 

From the Sophistic arroffanee of 
DogmiUiRn, » m Te«:tk>^!^the 
Pyrrhonist SoepticiBmy wh^ kd al 
last to the 'AiearaXip^ of the New 
Academy. (See note on I. 37.) 
Plato, " per jocum et Ifooiam»'' or 
rather, perhaps, Socratea, (for Flato'i 
mind waa really more affiimative 
than negative,) began the Soqiticil 
System. The Si^hiatical teaoti, 
which oombined unbelief, and afanoit 
Sceptidam, with an immoral toi- 
dency, brongfat it aboot. Uiwrm 
fiMTpoif Mpmrot ia a tboioiigfaly 
sceptical atatementy and direcdy 
strikea at tfae wfaole notion of ** Ob- 
jective" Trutfa. Wfaik» on tiie odiflr 
faand, Plato'8 devotion to *' Obiec- 
tive certainties," aa afaewn in fab 
Ideas, in fais Mytfaes, in hia gn&d 
views aa to tfae Deity, and faia utter 
abhorrence of Pfayaica, tended to 
bring men to tfae opinion (alreidy 
promulgated by tfae Eleatic aebool) 
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3otam deprimit, alter enervat. Nam Aristotelis 
tophia, postquam cseteras philosophias (more Otto- 



khe worid of Senae there can 
iiig certain, Dothiiig known. 
io himself does not hold this 
Bly(thoaghthe Cave in the Re- 
Bk. yii. i, looks rather like 

it ia a side view of his mind 
iroQld kad ns to daas him 
he Scq>tical PhikMophers. 
r conraey extreme Tiews on 

nde are fiilly devdoped by 
st teechera. Socrates with 
^ia, his ^uydcv yu^K€Uf, ia 
re Mke a Soeptic; though he 
t it in to overthrow his arro- 
itagonists, which was also his 
in holding ao inany neffotwe 
ions. 

'Pyrrhom9U take their name 
ynho of Elia, who flourished 
•. C. 340. They are to be 
aiBhed from the New Aca- 

for they doubiedy without 
ftffirming or denying: so in 
i8c. Qmest. i. *' Chius Metro- 



doruB. . . . Nego, inqoit, edre noe» 
edamusne aliquid, an nihil sda- 
mu8; ne id ipeum quidem nescire 
aut sdre, edie nos; nec omnino dt- 
ne ahquid» an nihil sit." Entire 
suspennon of judgment (^x4) » 
the mental condition of the tme 
Sceptic — a condition affirmed to be 
one of perfect happinesa ; and per- 
hi^, remembering how men suc- 
ceed in retaining thia inoxfl through 
Ufe, and seem to cheriah such a 
mental indeddon, tiiera may be 
eomething in the view. But the 
Sceptice did not go ao fiur aa the 
New Academy, w1k> ** Acatalepeiam 
dogmatixaverunt, etez profesao tenu- 
erunt," ''affirming"(a8 SirT.Browne 
in the Rel. Med. i. § 55. saya) "they 
knew nothing, and even in that 
opinion confuting themsdvea, and 
thinking that they knew more than 
all the world beddee :" and ao Lu- 
cretius (iv. 471) writee of them. 



'* Nihil sdre si quis putat, id quoque neadt 
An sdri poesit ; quoniam nil sdre fetetur." 



l Stewart oppoees Credulity 
itidem, rather regarding op- 

in the Human Mind than 
I of Philofiophy. Bacon'8 
liatinction here ia between 
ffao admitted wo doubts, and 
'ho confounded all by declar- 

things doubtful: while he 
rds distinguishes between 
tiie Soeptics) and the New 
oy, who dedaied that though 
l^ could be poesibly known as 
, yet many things might be 
d «8 probable: and so eecaped 
ctical absurditieB ariaing ficom 



al diapoeea of both extremes 
few worda, " La Nature con- 
« P^rrrhoniens, et la Raison 



les Dogmatistes" (see hia Penate, 
Art. viii. i, where the whole matter 
is well dtBcuaeed) ; or aa Hume (in 
hie Esaaya) says, '* The great sub- 
verter of Pyrrhoniam is Aotion and 
£mpk>yment, and the occupations 
of coomion Ufe.'' Dugald Stewait 
alao points out the fiict that dtmbi 
may be aa much the fashion aa cfe^- 
matitmj and aa Rouaseau aays, " He 
who at the end of the i8th oentury 
haa brought himsdf to abandon all 
hia early prindplee without diacri- 
minatwn» would probably have been 
a Bigot in the days of the League." 
See Diog. Laert. vit. Pyrrhon., 
and vit. Anazarch. ; also Ehr. Jere- 
mie'8 Easay on Seztua EmpiriouB 
and the Sceptica, Encyd. Metrop. 1 

£ 2 
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manorum erga fratres suos) pugnacibus oonfiitatiombus 
contrucidasset, de siDgulis pronuDciavit ; et ipee ranos 
qusestioDes ex arbitrio suo suboruat, deiode coDficit ; ut 
omDia certa siDt et decreta : quod etiam apud sucoes- 
siones suas valet, et in U8u est. 

At Platonis schola acatalqmam introdoxity primo 
tanquam per jocum et ironiam, in odium Yeterom 
sophistarum, Protagorse, Hippise, et reliquorum, qm 
nihil tam verebantur, quam ne dubitare de re aliqua 
viderentur. At nova academia acatalepsiam dogmati- 
zavit, et ex professo tenuit : quse licet honestior ratio 
sit, quam pronunciandi licentia, quum ipsi pro se di- 
cant, se minime confiindere inquisitionem, ut Pynfao 
fecit et Ephectici^, sed habere quod sequantur ut 
probabile^ licet non habeant quod teneant ut verom; 
tamen postquam animus humanus de veritate inye- 
nienda semel desperaverit, omnina omnia fiunt langoi- 
diora: ex quo fit, ut deflectant homines potius ad 
amoenas disputationes et discursus, et rerum quasdam 
peragrationes, quam in severitate inquisitionis se susti- 



D. Stewart'8 Phil. of the Hiiman 
Mind, Introd. II. § i. 

What view did Bacon then take ? 
We shall find an answer in this whole 
work ; and in a short form in one of 
thewise aayinga in theAdv. of Leam- 
ing (p.51 ) : " If a man will hegin with 
certaintiea, he shall end in doubta ; 
but if he will be content to begin 
with doubts, he shall end in cer- 
tainties." His was the just doubt- 
fulnees of Caution, such aa Descartee 
brought in as a preparation for phi- 
losophical inveetigation : a deter- 
mination to judge nothing without 
sufficient data: to appeal first to 
fiicta ; and if nature gives no reply 
BtiU to suapend judgment; a will- 
ingness, too, to narrow the field of 
our observations; to take a more 



humble view of our powers of miod; 
to wait patiently till we aee the tmtfai 
of Nature, and not to content oar- 
selvee with the phantoma of ^ 
Imagination, or the baseleas theo- 
ries of the Intellect. Thie 11 the 
true inoxfl, which abwly indeed, but 
all the more surely, has led to yoA 
viewa of things, and to a pncticd 
' Truth and Utility' such aa Bacon 
aet before himaelf, and left it to 
posterity to attain to : cf . alao in£n 
1. 136. 

2»"Ephectici." "Ephectica(Phi- 
loeophia) didtur ab eventu» qood 
poat inquiaitionem ambigator iti- 
dem." Diog. Laert. vita PTrrfa. 

The^ ei^^ed many namea — atn- 
pnfTiKoi, aiapmKoif fifKKnKoi, fyr^- 
KoL 
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neant. Verumy quod a priDcipio diximus, et perpetuo 
agimuSy sensui et intellectui humano, eorumque infir- 
mitati, auctoritas non est deroganda, sed auxilia prae- 

benda. 

LXVIII.26 

Atque de idolorum singulis generibus^ eorumque 
apparatUy jam diximus ; qusd omnia constanti et solenni 
decreto sunt abneganda et renuncianda, et intellectus 
ab iis omnino liberandus est et expurgandus; ut non 
alius fere sit aditus ad regnum hominis, quod fundatur 
in scientiis, quam ad regnum coelorum, in quody nisi su6 
persona infantisy intrare non datur'^. 

LXIX.28 
At prayae demonstrationes, idolorum veluti munitio- 
nes quaedam sunt et prsesidia ; eaeque, quas in dialec- 
ticis habemus, id fere agunt, ut mundum plane cogita- 
tionibus humanis, cogitationes autem verbis addicant 
et mancipent. Demonstrationes vero potentia quadam 
philosophise ipsse sunt et scientise. Quales enim ese 
sunty ac prout rite aut male institutse, tales sequuntur 
pfailosophise et contemplationes. Fallunt autem, et 
incompetentes sunt ese, quibus utimur in universo illo 
proeessu, qui a sensu et rebus ducit ad axiomata et 
sonclusiones. Qui quidem processus quadruplex est, 
3t vitia ejus totidem. Primo, impressiones sensus^ 



M Is this Aphorism quite in its 
ight pkice? 

^ Cf. D. Stewart'8 remarks on 
Sducation with a view to this cleans- 
ng out of errors. Phil. of the Hu- 
nan Mind, Introd. II. §1. 

" Sub persona infantis" refers to 
jtfatth. zviiL 3. 

3B In this Aphorism we go on to 
xmsider the "perversae leges de- 
nonstrationum" — the second divi- 
don of Idola Theatri, These are 



not only faulty and useless Ancient 
Deduction (for which aee supr. I. 
II — 13. and Appendiz B.), but also 
Ancient Induction. For this and 
for Bacon'8 own Induction see App. 
D. and infra I. 104, 105. 

29 « Impressionea sensus vitio- 
6se." In an exaggerated sense this 
waa the basis of the Eleatic and 
Sceptical dogmas. In its correct 
sense a necessary caution. See Bp. 
Berkeley^s Siris, 
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ipsius vitiosae sunt ; sensus enim et destituit et fallit 
At destitutionibus substitutiones, fallaciis rectificatio- 
nes debentur. Secundo, notiones ab impTeflBionibos 
sensuum male abstrahuntur ; et interminat» et c<m- 
fiisse sunt, quas terminatas et bene finitas esse oportnit 
Tertio, inductio mala est, quse per ennmerationein 
simplioem principia concludit scientiarum, non adhi- 
bitis exclusionibus et solutionibus, siye separationibiis 
naturse debitis. Postremo, modus ille inveniendi et 
probandi, ut primo principia maxime generalia consti- 
tuantur, deinde media axiomata ad ea applicentur et 
probentur, errorum mater est» et scientiarum omniiim 
calamitas. Verum de istis» quse jam obiter perstringi- 
mus, fiisius^ dicemus, quum veram interpretandae Dft- 
turse viam, absolutis istis expiationibi» et expurgatio- 
nibus mentis, proponemus. 

LXX. 

Sed demonstratio longe optima est experientia^' ; 

modo bsereat in ipso experimento. Nam si traducatur 
ad alia, quse similia existimantur, nisi rite et ordine fiat 
illa traductio, res fallax est. At modus experiendi, 
quo bomines nunc utuntur, caecus est et 8tupidi]8. 
Itaque cum errant et vagantur nuUa via certa, sed ex 
occursu rerum tantum consilium capiunt, circumfierQD- 
tur ad multa, sed parum promovent; et quandoqne 
gestiunt, quandoque distrabuntur ; et semper inveniunt 
quod ulterius quserant. Fere autem ita fit» ut homines 
leviter et tauquam per ludum experiantur, variando 

*> " fushis" in 1. 100 — 105. riation of experiments. 

siThefaultsofEzperienceusTially 3. Pumiit of one experimeat, 

e — or subject, to the neglect of iD 

I. Want of a method of selec- othen. 

tion (to be remedied by Preroga- 4. Eagemess to get at the 

tives). practical application. 

3. Flimsy and inauflicient va- 
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paululum experimeDta jam cognita ; et, si res non buc- 
cedat, iastidiendo, et conatum deserendo. Quod si 
magis serio et constanter ac laboriose ad experimenta 
se accingant; tamen in uno aliquo experimento eru- 
endo operam collocant; quemadmodum Gilbertus in 
magnete, chemici in auro. Hoc autem iaciunt bomi- 
nes, instituto non minus imperito» quam tenui. Nemo 
enim alicujus rei naturam in ipsa re feliciter perscruta- 
tur ; sed amplianda est inquisitio ad magis communia. 

Quod si etiam scientiam quandam et dogmata ex 
experimentis moliantur ; tamen semper fere studio 
jmpropero et intempestivo deflectunt ad praxin : non 
tantum propter usum et fructum ejusmodi praxeos, sed 
ut in opere aliquo novo veluti pignus sibi arripiant» se 
non inutiliter in reliquis versaturos : atque etiam aliis 
se venditent^9 ad existimationem meliorem comparan- 
dam de iis in quibus occupati sunt. Ita fit, ut, more 
Atalantae, de via decedant ad tollendum aureum po- 
mum^; interim vero cursum interrumpant, et victo- 
riam emittant e manibus. Verum in experientise vero 
curriculo, eoque ad nova opera producendo, divina 
Sapientia^ omnino et ordo pro exemplari sumenda 
sunt. Deus autem primo die creationis lucem tantum 
creavit, eique operi diem integrum attribuit ; nec ali- 
quid materiati operis eo die creavit. Similiter et ex 



n ««aliis se venditeQt." Trans- 
laton have treated this phrase oddly. 
One gives it " InBinuate themselves 
with others ;" which, though not ah- 
lolntely wrong, ia faulty, as intro- 
dndng a different conception from 
that which Bacon wished to give. 
Another tranalates *' by making 
themaelves conspicuous," which is 
nearer perhaps. "/n# themsekjes" 
aa tradeemen do their wares, is the 
right 



^ This simile of Atalanta ia a 
favourite. It occurs again infir. I. 
X47. and in the Advancement 
of Learning. Also in the Filum 
Labyr. § 5. 

M The Editions of the Nov. Org. 
all read Pjrudentia: but aa in the 
Edition of 1630 Bacon has placed 
among the Corrigenda the word iS^ 
pienHa, I have thought it beat to 
inaert it in the teict. 
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omnimoda experientia, primum inventio cansanim et 
axiomatum verorum elicienda est: et lucifera experi- 
menta, non fructifera quaerenda^. Axiomata autmn 
recte inventa et constituta praxin non strictim, sed 
confertim instruunt ; et operum agmina ac tunnas port 
80 trahunt. Verum de experiendi viis, quse non minos 
quam viae judicandi obsessaB sunt et interclusse, postea 
dicemus; impraesentiarum de experientia Yulgari» tan- 
quam de mala demonstratione, tantum loquuti. Jam 
vero postulat ordo rerum, ut de iis, quorum paulo ante 
mentionem fecimus, signis ^, (quod philosophis et 
contemplationes in usu male se habeant) et de cauas 
rei primo intuitu tam mirabilis et incredibilis, quffidam 
subjungamus. Signorum enim notio prseparat assen- 
sum : causarum vero explicatio tollit miraculum. Qns 
duo ad extirpationem idolorum ex intellectu faciliorem 
et clementiorem multum juvant. 

LXXI.37 

Scientiac, quas habemus, fere a Gnecis fluxenint. 
Quae enim scriptores Romani, aut Arabes, aut recen- 
tiores addiderunt, non multa, aut magni momenti sunt: 
et qualiacunque sint, fundata sunt super basin eorum 
quae inventa sunt a Gnecis. Erat autem sapientia Gro- 



^ Light and knowledge first. 
Friut wUl foUow in due time. Cf. 
I. 99. 117. 121. 

3« Cf. I. 6i.adfin. 

^ This Aph. contains a fierce at- 
tack on the older systems : and here 
as much as any where we are in- 
dined to say with Mr. Maurice, 
" Bacon failed in the homage due 
to his great predecessors." If he 
had only differed from them it might 
have heen bome : but he also shews 
80 unfriendly a spirit towards his 
contemporaries, that one is indin- 



ed to believe that he regarded all 
thinking men as his rivals. His es- 
cuse is, that some agea being times 
of crisis must faU in reverence— and 
those times in which Bacon lived 
were, of aU others, the days in wfaidi 
the old k)8t aU its fictitious, and pe^ 
haps some of its real, value. Tbere 
must be Iconoclasta whenever any 
thing great is to be done. But ooe 
might have hoped that the greatest 
minds would have acted as mode- 
rators, not inflamers. See Ck>]e- 
ridge'8 Friend, s. II. Essay. 
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coram professoria, et in disputationes effusa : quod ge- 
nus inquisitioni veritatis adversissimum est. Itaque 
nomen illud sophistarum, quod per contemptum ab iis, 
qni se philosophos haberi voluerunt, in antiquos rheto» 
res rejectum et traductum est, Gorgiam, Protagoram, 
Hippiam, Polum^, etiam universo generi competit, 
Platoni» Aristoteli, Zenoni^, Epicuro^^ Theophrasto^^ ; 
et eorum successoribus, Chrysippo, Cameadi^, reliquis. 
Hoc tantum intererat ; quod prius genus vagum fuerit 
et mercenarium^, civitates circumcursando, et sapien- 



^ Grorgias, &c. four of the chief 
" Sophists/' ** teachers of the ave- 
rage Morality and Principle of A- 
thens :" for them see Grote'8 His- 
tory of Greece, vol.viii. p.486. — 
and Notes and Appendix II. to 
Shepperd'8 Edition of Theophras- 
tns' C^haracters, chap. iii. 

^ Zeno the foander of the Stoic 
School flourished B. C. aSo. 

^ Epicurus flourished circ. B. C. 

300. His peculiar views have affi- 

nity to the Peripatetic School, as 

those of the Stoics to some parts of 

the Platonic. The two divisions (of 

thoee who cheriahed and wished to 

guide our affections, considering 

them good in themselves, and of 

those who were for ejecting them as 

definitely bad) have always existed 

among men, and are to be looked 

on as the assertion of the two con- 

tradictory parts of man'8 conscious- 

nesa: his consciousness that God 

has made him for good, and that 

hiB whole nature — whether intellec- 

tual, moral, or physical, is intended 

to be good ; and his consciousness 

that however he may try to hide it, 

he has in himself evil, and disobe- 

dience against the true order of 

God'8 world. For according to a 

fine passage in Hierocles — 4>iXo(ro- 

^ui coTt {<^r wOpmrlmis Ka6ap<Tis 

mi TffXcu^f — KoBapcis fuv dirb rrjs 



vXtKrjs akoyiaf — rcXcu^n;^ dc, ttjs ot- 
KtMs cv^cuuxff dydXiT^if npos lijv Bdav 
SfioioHrtv (Travayova-a, And after aU, 
though the two schools flourish to 
this day, Christianity alone can 
bridge over the gulf between them, 
and reconcile two (to man's com- 
prehension) contradictory principles 
of life. 

41 Theophrastus, the Lesbian,wa8 
the successor of Aristotle, and tend- 
ed the earlier Peripatetic School. 
He is best known to us by his 
" Cbaracters," which are brilliant 
and witty, and shew a great insight 
into Human Nature. His views were 
lower than his master^s — perhaps the 
specimens of mankind before his eyes 
did not tend to elevate his notions. 
Bacon gives no credit for the care- 
ful observation and penetration into 
character and motives, which are to 
be seen both in his writings and in 
those of Aristotle. 

^ Chrysippus and Cameades. 
Chrysippus was follower of Clean- 
thes as head of the Stoics, and op- 
posed the ultra-sceptical tendencies 
of the New Academy. Cameades 
was a few years his jimior (bom 
circ. B. C. 308), and was the fol- 
lower of Arcesilaus as head of the 
New Academy. 

^ Were the Sophists mercenary ? 
see Grote's History of Greece, vol. 
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tiam suam ostentando, et mercedem exigendo: alte- 
rum vero solennius et generosius» quippe eorum qm 
sedes fixas babuerunt, et scbolas aperuerunt, et giatis 
pbiloBopbati sunt. Sed tamen utrumque genus (lioet 
caetera dispar) professorium erat, et ad disputationes 
rem deducebat, et sectas quasdam atque hffireses philo- 
sopbise instituebat et propugnabat : ut essent fere doe- 
trinffi eorum (quod non male cavillatus est Dionyaas 
in Platonem) Verba otiosorum senum ad imperitos /hm- 
nes^. At antiquiores illi ex GraBcis, Empedocks, 
Anaxagoras, Leucippus, Democritus, Parmenides» He- 
raclitus, Xenopbanes, Pbilolaus» reliqui, (nam Pytbago- 
ram, ut superstitiosum, omittimus) scbolas^ (quod no- 
vimus) non aperuerunt: sed majore silentio, et seve- 
rius, et simplicius, id est, minore cum aifectatione et 
ostentatione, ad inquisitionem veritatis se contule- 
runt^^. Itaque et melius, ut arbitramur, se gesseruDt; 
nisi quod opera eorum a levioribus istis, qui vulgari 
captui et affectui magis respondent ac placent, tractu 
temporis extincta sint : tempore (ut fluvio) leviora et 
magis inflata ad nos devebente, grayiora et solida mer- 
gente^^ Neque tamen isti a nationis vitio prorsos 



viii. p. 486 ; and against him a well 
written Appendix to Sheppard'8 edi- 
tion of Theophrastus. 

^ Cf. Adv. of Leaming, p. 43. 
The Dionysiua here mentioned was 
the elder, the son of Hermocrates. 
The interview, in the course of which 
this was said, is given in Diog. Laert. 
III. 18. 

^ " Scholas." i. e. shewed no 
symptoms of schism and antago- 
nism of sects, which was the '* na- 
tionis vitium" mentioned below, and 
which tumed the search after truth 
into subtilty of disputatious skill. 

^ Sir W. Herschel in his Dis- 



course on Nat. Phil. part. II. di. iii. 
§ 98. *' The spirit of rational in- 
quiry into Nature seema, if we can 
judge from the uncertain and olten 
contradictory notices handed down 
to us of their tenets» to have been 
far more alive, and lees warped by 
a vain and arrogant tum, tbAn at a 
later period." For the question of 
the old Philosophers eee infr. L 
96—98. 

47 This is one of the absurd &Ua- 
cies ariaing from the use of Analo- 
giee, into which Baoon (when his 
feelmgs outnm his judgment) is 
prone to foU. He seenaed to like the 
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immanee erant : sed in ambitionem et vanitatem sectse 

condendse, et aura popularis captandse, nimium pro- 

pendebant. Pro desperata autem babenda est veritatis 

inqnisitio, cum ad bujusmodi inania deflectat. Etiam 

non omittendum videtur judicium illud, sive vaticinium 

potins, sacerdotis Mgjptii de Grsecis : Quod semper pueri 

essent; neque haberent antiquitatem scienti^e^ aut scien- 

Ham anUquitatis^. Et certe babent id quod puerorum 

est; ut ad garriendum prompti sint, generare autem 

non possint : nam verbosa videtur sapientia eorum, et 

operum sterilis. Itaque ex ortu et gente pbilosopbise, 

quffi in nsu est, qute capiuntur signa, bona non sunt. 

LXXII. 
Neque multo meliora sunt signa, quae ex natura 

temporis et setatis capi possunt, quam quse ex natura 

loci et nationis^. Angusta enim erat et tenuis notitia 

per illam aetatem vel temporis vel orbis: quod longe 

pessimum est, prsesertim iis qui omnia in experientia 

ponnnt. Neque enim mille annorum bistoriam, quae 

digna erat nomine bistorise» babebant; sed fabulas et 

rumores antiquitatis. Regionum vero tractuumque 

mundi exiguam partem noverant; cum omnes byper- 

boreos, Scjrtbas ; omnes occidentales, Celtas indistincte 

appellarent : nil in Afnca ultra citimam ^tbiopise par- 

tem, nil in Asia ultra Gangem ; multo minus novi 



aigamenty as it occurs again in a 
Um pages. (I. 77); aa also in the 
Ady. of Learning, p. 49 ; and in the 
Faum Labyr. § 8. 

^ Tlua aaying ia from Plato, Tl- 
nueaa 23 b. ^O 2dXtfF, '2SKw, ^'EX- 
Xipc ff lUl vtMg i€m' y€pwf di ^'EXX^v 

o6k t<nW ovd€fila» yitp eV rals 

il^vxous ^X^ ^*' opxau» cucoriv ira- 
Xaiip d6(<m ovdi paBrnta XP^^ ^^' 
Xi^ ovdcv. It ia alao given in the 
Adv. of Leaming, p. 58. 



4» Cf. infr. L 84. This igno- 
rance of the regions of the globe 
would not seem so great an evil at 
first sight; but aU true geognosy 
and aatronomy depend on a know- 
ledge of the (proximately) apherical 
shape of the globe. And certainly 
the growth of all knowledge seemed 
to be attached very closely to the 
progreaa of diacovery in the i^th 
and i6th oenturies. 
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orbis provincias, ne per auditum sane aut famam ali- 
quam certam et constantem, nossent : imo et plarima 
climata et zonae, in quibus populi infiniti spirant et 
degunt, tanquam inbabitabiles ab illis pronuntiata fiiat: 
quinetiam peregrinationes Democriti, Platonis, Pytha- 
gorse^, non longinquae profecto, sed potius saburbans, 
ut magnum aliquid celebrarentur. Nostris autem tem- 
poribus, et novi orbis partes complures, et yeteris orins 
extrema undique innotescunt; et in infinitum expm- 
mentorum cumulus excrevit. Quare si ex nativitatis 
aut geniturse tempore (astrologorum more) signa ca- 
pienda sint, nil magni de istis philosopbiis significaii 
videtur. 

LXXIII. 

Inter signa, nullum magis certum aut nobile e8t, 
quam quod ex fructibus. Fructus enim et opera in- 
venta pro veritate philosophiarum velut 8[K)nsore8 et 
fidejussores sunt. Atque ex philosophiis istis Grscco- 
rum, et derivationibus earum per particulares scientias, 
jam per tot annorum spatia, vix unum experimentom 
adduci potest, quod ad hominum statum levandum et 
juvandum spectet, et philosophise speculationibus ac 
dogmatibus vere acceptum referri possit. Idque Cel- 
sus^^ ingenue ac prudenter fatetur; nimirum^ experi- 
menta medicinse primo inventa fuisse, ac postea homi- 
nes circa ea philosophatos esse, et causas indagasse et 



^ The travels of Democritus 
reached over a great part of Asia, and 
8ome staie that he even reached 
India and ^Ethiopia. Those of Plato 
extended only to Sicily, Egypt, and 
Cyrene. Those of Pythagoras to 
Egypt, Arahia, Phcenicia, Babylon, 
and possibly India. 

*> Celsus, the Ph^rsician, probably 
lived at the beginning of the Chris- 
tian era. He followed (to a great 



extent) the Hippocratic method d 
observing and watching over the 
operations of Nature, regulating n^ 
ther than opposing them. The an- 
cient system of Medicine was an epi- 
tome of the Scholastic evils which in 
the middle ages afflicted all adences ; 
80 that even where ezperiment wtf 
necessary, men sacceeded in render- 
ing it aLnoet fruitleBS. 



LIB. I. 73, 74. 



61 



issignasse ; non ordine inverso evenisse» ut ex philoso- 
>hia et causarum cognitione, ipsa experimenta inventa 
tut deprompta essent. Itaque mirum non erat, apud 
Sgyptios (qui rerum inventoribus divinitatem et con- 
secrationem attribuerunt) plures fiiisse brutorum ani- 
malinm imagines, quam hominum : quia bruta animalia» 
per instinctus naturales, multa inventa pepererunt ; ubi 
homines, ex sermonibus et conclusionibus rationalibus, 
pauca aut nulla exhibuerint. 

At chemicorum industria^^ nonnulla peperit; sed 
tanquam fortuito et obiter, aut per experimentorum 
quandam variationem, (ut mechanici solent) non ex 
arte aut theoria aliqua ; nam ea, quam confinxerunt, ex- 
perimenta magis perturbat, quam juvat. Eorum etiam, 
qui in magia (quam vocant) naturali versati sunt» pauca 
reperiuntur inventa; eaque levia, et imposturse pro- 
pioia. Quocirca, quemadmodum in r^Iigione cavetur, 
ut fides ex operibus monstretur ; idem etiam ad philo- 
sophiam optime traducitur, ut ex fructibus judicetur, et 
vana habeatur quse sterilis sit : idque eo magis» si loco 
fiructuum uvse et olivse, producat disputationum et con- 
tentionum carduos et spiuas^^. 

LXXIV. 

Capienda etiam sunt signa ex incrementis et pro- 

gressibus philosophiarum et scientiarum. Quse enim 



*^ To them we owe alcoholy aqua- 
IbitiB, yitiiolic add, volatile alkali, 
gnnpowder, and other discoveries ; 
bjrno means despicable, though not 
to be compared with those which 
we hove since arrived at by the re- 
giihr progress of Modem Cherois- 
tiy. See Sir W. Herschd^s Dis- 
ooarse on Nat. Phil. § 103. 

M Allusion to St. Luke vi. 42, 43. 
Dogald Stewart Phil. of the Hu- 
man Mmd, part II. chap. iv. §1. 
(note) quotee part of thia Aphorism 



with great approbation ; for it points 
out one essential distinction between 
Ancient and Modem Physics — i. e. 
the absence in the former of any 
experiment : observation they had, 
38 may be seen universally in Ari- 
stotle ; but the torture of Nature by 
experiment they did not venture 
upon. Consequently their discove- 
ries might be curious, but were use- 
lees and barren of fruit for the pro- 
motion of human happinese. 



6« NOVUM 0B6ANUM. 

in natura fundata sunt, crescunt et angentnr : qn» an- 
tem in opinione, variantur, non aogentar. Itaque a 
iBtad doctrinse plane instar plantse a stirpibus sins re» 
Yulsffi non essenty sed utero natune adhaererent, atqne 
ab eadem alerentur, id minime eyentumm fuisset^ qiiod 
per annos bis mille jam fieri videmus : nempe, ut scien- 
ti» suis hsereant vestigiis, et in eodem fyre statn mi- 
neant, neque augmentum aliquod memorabile sumpse» 
rint ; quin potius m primo auctore maxime florueriDt» 
et deinceps declinaverint In artibus autem medmii' 
cis, quae in natura et experientise luce fundatae sunt» 
contra evenire videmus : quse (quamdiu placent) velati 
spiritu quodam replet», continuo vegetant et crescimt; 
primo rudes, deinde commod», postea excult», et p^ 
petuo auctse. 

LXXV. 
Etiam aliud signum capiendum est; (si modo agid 
appellatio huic competat ; cum potius testimonium sit, 
atque adeo testimoniorum onmium validissimum ;) hoc 
est, propria confessio auctorum, quos homines nunc 
sequuntur. Nam et illi, qui tanta fiducia de rebus 
pronuntiant» tamen per intervalla, cum ad se redeunt» ad 
querimonias de naturse subtilitate, rerum obscuritate, 
humani ingenii infirmitate, se convertunt^. Hoc vero 
si simpliciter fieret, alios fortasse, qui sunt timidioresi 
ab ulteriori inquisitione deterrere, alios vero, qui sunt 
ingenio alacriori et magis fidenti, ad ulteriorem pn>- 
gressum acuere et incitare possit. Verum non satis 
illis est, de se confiteri, sed quicquid sibi ipsis aut ma- 
gistris suis iucognitum aut intactum fuerit, id ext» 
terminos possibilis ponunt ; et tanquam ex arte cognito 

^ See the beg^nning of Dr. Jere- may remark a frequent ezpmnoii 

mie'8 eesay on the S^ptical Philo- of doubt, bordering on despoodflD- 

phy in the Encjd. Metr. " Vrom cy, in the hmgnage of its moet £*- 

tbe earlieet agee of Philoeophy we tinguished foDowera." 
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int &ctu, impossibile pronuntiant : summa superbia et 
BYidia suoram inventorum infirmitatem in naturse ip- 
tias calumniam, et aliorum omnium desperationem ver- 
;ente8. Hinc schola Academise novse^, quae acatalep' 
fiam ex professo tenuit> et homines ad sempitemas 
tenebras damnavit. Hinc opinio, quod formse sive verse 
remm differentise (quae revera sunt leges actus puri^) 
inventu impossibiles sint, et ultra hominem. Hinc 
(^iniones illse in activa et operativa parte: calorem 
Bolis et ignis toto genere differre ; ne scilicet homines 
putent se per opera ignis aliquid simile iis, quse in 
natura fiunt, educere et formare posse. Hinc illud: 
compositionem tantum opus hominis» mistionem vero 
opus solius naturse esse; ne scilicet homines sperent 
aliquam ex arte corporum naturalium generationem aut 
transformationem. Itaque ex hoc signo homines sibi 
persuaderi fiEicile patientur» ne cum dogmatibus non 
solum desperatis, sed etiam desperationi devotis, for- 
tunas suas et labores misceant. 

LXXVI. 
Neque illud signum prsetermittendum est, quod 

tanta fiierit inter philosophos olim dissensio, et schola- 

rum ipsarum varietas: quod satis ostendit, viam a 

sensu ad intellectum non bene munitam fuisse, cum 

eadem materia philosophise (natura scilicet rerum) in 

tam vagos et multiplices errores abrepta fiierit et dis- 

tracta. Atque licet hisce temporibus dissensiones et 

dogmatum diversitates circa principia ipsa, et philoso- 

phias integrasy ut plurimum extiuctse sint ; tamen circa 

partes philosophise, innumerse manent quaestiones et 

oontroversise ; ut plane appareat, neque in philosophiis 

ipsis, neque in modis demonstrationum aliquid certi aut 

sani esse. 

»* Cf. 8upr. I. 67. w Cf. 8upr. I. 51. 
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LXXVII. 
Quod vero putant homines, in philofiophia Arigtotelis 
magnum utique consensum esse ; cum poet illam edi- 
tam, antiquorum pfailosophise cessayerint et exoleye- 
rint ; ast apud tempora, quse sequuta sunt, nil meUus 
inventum fuerit ; adeo ut illa tam bene posita et fun- 
data videatur, ut utrumque tempus ad se traxerit: 
primo» quod de cessatione antiquarum philosophianim 
post Aristotelis opera edita homines cogitant, id falsam 
est ; diu enim postea, usque ad tempora Ciceronis, et 
secula sequentia, manserunt opera veterum philosopho- 
rum^. Sed temporibus insequentibus, ex inundatione 
Barbarorum in imperium Romanum, postquam doc* 
trina humana velut naufragium perpessa esset; tom 
demum philosophiae Aristotelis et Platonis, tanquam 
tabulse ex materia leviore et minus solida, per fluctus 
temporum servatse sunt*^^. Illud etiam de consensu 
fallit homines, si acutius rem introspiciant. Verus 
enim consensus is est^, qui ex libertate judicii (re 
prius explorata) in idem conveniente consistit. At 



*• And not only the works of 
Bacon'6 favouriteii, the older Greek 
Philosophers, but the Stoic and 
Epicurean Schools existed, as did 
also the Neo-Platonists. 

^ Cf. 8upr. I. 71. 

*® The true rule of consent then 
will be, if men agree after (i)care- 
fiil invefitigation ; (2) free judg- 
ment: free, i.e. from trammels of 
authority, prejudice, suspicion, &c. 
Aristotle himself givee a rule for 
' consent' whicli is extremely judi- 
cious, r^ iraaiv fj Tciis nXtiarois fj 
Tois ftaXtaTa yimpiyuois fioKovvTa, Ar. 
Topic. I. i. 7. ahewing that there is 
a atrong presumption in fevour of 
whatever is believed by everybody; 
or by those who have particularly 



studied the subject in question. AH 
men must judge of some mdimeD- 
tary points of moral and Bodal life: 
for all have to do with them : bot it 
ia only the yp^pifioi whose judg- 
ment is worth any thing as to mAh 
jecta beyond vulgar appreheonon. 
Thus the universal consent of five 
thousand years and more in the 
8un'8 revolving round tbe eaith, 
has now no weight at all. Aristode 
was quite aware too of the risk aria- 
ing to truth from custom : see Me- 
taph. A. ro ZXarrov, ch. 3. 'HXiiofr 
dc laxyv txti rh avvtf&tSy ol v6fUH ft^ 
Xovaiv, €v ols Tik pvBiJhi ral inu^- 
puudi; fuidov larxvfi tov ytw&tnxuf 
trtpX avT&v di^ t6 tBos» 
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erus longe maximns eorum, qui in Aristotelis phi- 
>hiam cousenserunt» ex praejudicio et auctoritate 
um se illi mancipavit ; ut sequacitas sit potius et 
0, quam consensus. Quod si fuisset ille verus con- 
118 et late patens, tantum abest ut consensus pro 

et solida auctoritate haberi debeat, ut etiam vio- 
mi prsesumptionem inducat in contrarium. Pessi- 
1 enim onmium est augurium, quod ex consensu 
tur in rebus intellectualibus : exceptis divinis et 
^cis, in quibus suflKtigiorum jus est^. Nihil enim 
tis placet, nisi imaginationem feriat, aut intellec- 

Yulgarium notionum nodis astringat, ut supra^ 
mi est. Jtaque optime traducitur illud Phocio- 
^ a moribus ad intellectualia : Ut statim se esami- 

debeant homines^ quid erraverint aut peccaverintf 



\b to Politics, thifl is rather a 
loctrine from one who sought 
iTour of King James I., and 
in advocate for "Kingcraft." 
t is not a solitary mention of 
jua sufiragii" even in those 
Hooker points out (Ecdes. 
[. z. 38) that Laws positive 
lunidpal are binding only by 
Qt of those subject to them. 
in our day we are well accus- 
1 to the prindple of ultimatdy 
Iting the Ratepayer. But as 
e ''ju8 suffragii" ruling in 
I Divine, this would at first 
to strike at any thing like ab- 
: Truth, or Revelation : as 
h the truth of Grod depended 



ance of it. Bacon, however» doubt* 
lees refers to the decisions of Coun- 
cils, in which questionB of doctrine 
and disdpline are dedded by an 
appeal to the sufiages of those pre- 
sent; even as the Coundl of Nice 
affirmed the true Faith against Ari- 
anism by a mi^ority of votea. 

^ Supra cf. 8upr. I. 28. 

^ Here we see Phocion'8 Character 
— fuv^dfiftos, And what, after all, 
i8 the worth of the verdict of Public 
Opinion ? Not much^ perhapa, if we 
take Public Opinion of one period 
only: for man must be miaguided 
by partial view8, pa^done, &c. And 
a man who trusts to and courts it is 
unfortunate. 



I ezistence on Man*8 accept- 

* Cum quis te laudat, judex tuus eese memento : 
Fliis alii8 de te, quam tu tibi credere noli." Dion. Cato. 

ho seeks the applause of Pub- are always bdng called in. Seneca 

linion wilL be die Fiotfi man : agreed well with Phodon when he 

o despiaes it, Proud. I may 8aid, " Argumentum pessimi turba 

tiat it is always correcting it- e8t." Cf. Plutarch. vit. Phoc. 
ind that its hastier verdicts 
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si midtitudo consentiat et complaudat. Hoc sigDam igi- 

tur ex aversissimis est. Itaque quod signa YeritatiB et 

sanitatis pbilosopkiarum et scientiarom^ quse in osa 

sunt, male se habeant; sive capiantur ex originibos 

ipsarum, siye ex fructibus, siye ex progressibus, sife 

ex confessionibus auctorum, sive ex consensu ; jam dio- 

tum est. 

LXXVIII. 
Jam vero veniendum ad causas errorum, et tam 

diutumse in illis per tot secula morae; quse plurinue 

sunt et potentissimse : ut tollatur omnis admiratio, hsc, 

quse adducimus, homines bucusque latuisse et fugisse; 

et maneat tantum admiratio, illa nunc tandem alicai 

mortalium in mentem venire potuisse, aut cogitatio- 

nem cujuspiam subiisse : quod etiam (ut nos existima- 

mus) felieitatis magis est cujusdam, quam excelleDtis 

alicujus facultatis ; ut potius pro temporis partu habeii 

debeat, quam pro partu ingenii^^ 

Primo autem tot seculorum numerus, vere rem repa- 

tanti, ad magnas angustias recidit. Nam ex viginti 

quinque annorum centuriis, in quibus memoria et 

doctrina hominum fere versatur, vix sex centuri» 

seponi et excerpi possunt, quse scientiarum feraces, 

earumve proventui utiles fuerunt^. Sunt enim non 



^l See Playfair*8 Dissert. Encycl. 
Brit. vol. I. p. 453- Speaking of 
the cauaes of failure among the 
ancients, he says, ** Men had not 
acquired the power over that light 
(of experience) which now enables 
them to concentrate its beams, and 
to fiz them steadily on whatever 
objects they wbhed to ezamine. 
This power ia what diBtinguiahes 
modem Phyaics; and is the cause 
why later Phiiosophers, without 
being more ingenious than their 
predecessors, have been infinitely 



more auccesaful in their study of 
Nature." 

How far was it Humility (as some 
have said) which led Bacon to oll 
the Nov. Org. " partus temporii?*' 
— one recoUecta that in his younger 
days he spoke of it as the "par- 
tU8 temporis ntaximm^* — ^with wfaat 
seems a different sense from tfait 
given here. Cf. inlr. L laa. See 
alao the commencement of the De- 
dication to King James. 

^ Doea not Baoon naimr tfae 
periods overmnch? He n^gkeli 
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minus temporum quam regionum eremi et vastitates. 
Tres enim tantum doctrinarum revolutiones et periodi 
recte numerari possunt: una, apud Grsecos; altera, 
apud Bomanos ; ultima, apud nos, occidentales scilicet 
Europse nationes: quibus singulis vix duae centuriae 
annorum merito attribui possunt. Media mundi tem- 
pora, quoad scientiarum segetem uberem aut Isetam» 
infelida fuerunt. Neque enim causa est ut vel Ara- 
bum vel scholasticorum mentio fiat : qui per intermedia 
tempora scientias potius contriverunt numerosis tracta- 
tibus, quam pondus earum auxerunt. Itaque prima 
causa tam pusilli in scientiis profectus ad angustias 
temporis erga illas propitii rite et ordine refertur. 

LXXIX. 

At secundo loco se offert causa illa magni certe per 

omnia momenti : ea videlicet, quod per illas ipsas seta- 
tes, quibus hominum ingenia et literae maxime vel 
etiam mediocriter floruerint, naturalis philosopbia mi- 
nimam partem humanse operse sortita sit. Atque haec 
ipsa nihilominus pro.magna scientiarum matre haberi 
debet. Omnes enim artes et scientise, ab hac stirpe 
reyulsse, poliuntur fortasse, et in usum eflinguntur ; sed 
nil admodum crescunt. At manifestum est, postquam 
Christiana fides recepta fuisset et adolevisset, longe 
maximam ingeniorum prsestantissimorum partem ad 
theologiam se contulisse ; atque huic rei et amplissima 
prBemia proposita, et omnis generis adjumenta copiosis- 
sime subministrata fuisse: atque hoc theologise stu- 

Indian philotophy ; though it at- never he lost : and so mankhid can 

tiiiied vtrj ooninderahle note : and never again fall from its discoyeriea 

t«ro centnries for Greece and two or its civilization. For the want of 

for Rome seem very little. What origmality in the Arabian Philoso- 

t tast difierence printmg makea phera mentioned below aee Gibbon*8 

in thie reepect I ite " Experientia Decline and Fall, chap. 52. 
ttnata," we aze wont to believe, can 

F 2 
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dium praecipae occupasse tertiam illam partem nre 
periodum teroporis apud nos Eoropieos occidentales; 
eo magis, <)uod sub idem fere tempos et litere florm, 
et controversife circa religionem puUulare cceperiDt®. 
At fevo superiori, durante periodo illa secunda, i^od 
Romanos potissimse pkilosophorum meditationes et io- 
dustrise in morali philosopliia (qu« ethnicis vice theo- 
logia^ erat^) occupatse et consumptse ftienint: etnm 



^ Bacon here takes the three pe- 
riods backwards, aod pointa out 
how Natural Philoeophy has come 
to be neglected in each. (i) In the 
Christian Period by the engroesing 
effecta of the questionB connected 
with Rerelation ; the nik of Faith, 
and the spiritual Nature and needa 
of man. (3) In the Roman Period 
by the study of Morals, and the 
requirements of the political state, 
which naturally engroesed much 
of the Roman citizen'8 thoughts. 
(3) And lastly in the Greek (al- 
though here for a time there was 
some study of Nature) by the pre- 
ference here also shewn for ques- 
tions of morals. And need it be 
wondered at, that these subjecta — 
God'8 wiU in the Christian Period, 
and man'8 constitution in the Hea- 
then — should be all-engrossing ? Is 
it not from these two that men hope 
to disoover the secret of Happiness, 
for which all live? And to what 
avail would be the study of Physics, 
if it allowed a deterioration of Mo- 
rals ? Among mankind the study of 
Physics must always be the heritage 
of a few. The mass of people can 
only be ezpected to use the results 
got at by the skill of others. And 
i we take all Physical Philosophy, 
(including Astronomy, which Bacon 
would probably have omitted,) we 
cannot but see that the vast majority 
of men are unfit, unable to investi- 



gate the ** TeritM" invohred iii it; 
Uiough all can be benefited by ili 
" utilitas." AmoDg the tmn of 
Bacon, we must coant hia bdief tiiat 
the study of Phytics woidd prodoce 
a levelling of meii's mtdlect, aad tlttt 
aU would be able to entar upon it 
equally well. Tbt ▼cry contnry ta 
this is the case. 

^ Moral Philosophy waa tfae Re- 
ligion of the Ancients. Without 
revelation, and the Chriatian dii- 
pensation, they oould know nothiiig 
of things Spiritual. Their Btum h 
Mpim^ was the cold pore Intdkct: 
and that which led to tmth of life 
and conduct for the multitude wu 
Moral Philosophy and Legislatkm. 
The << Cultus" of the Ancients hid 
little or nothing to do with pnritj 
of personal behaviour, or the lane^ 
tity of sodal ties. The Priesthood 
did not teach — (ezcept when« as in 
the casc of Pyrrho the Sceptic, it 
chanced that a PhikMopher wn 
elected Priest — ) to impart knov- 
ledge was no part of its fonoCioiM* 
Religion among the Ancients wn 
confined to the performance of cer- 
tain sacrifices, public or private, ic- 
cording to niles handed down ftaoL 
father to son. So it came that Mord 
Philosophy and Law were entirelf 
distinct irom Religion. With itf 
Religion indudes both their ** ObI- 
tus" and their moral and cfSaff 
teaching, while Law is plaoed ander 
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uinma ingenia illis temporibuB ut plurimum ad res 
vriles se applicuerunt, propter magnitudinem imperii 
lomani, quod plurimorum hominum opera indigebat. 
It illa aetas, qua naturalis pkiiosophia apud Graecos 
oaxime florere visa est, particula fuit temporis minime 
liatuma ; cum et antiquioribus temporibus septem illi, 
|ui sapientes nominabantur, omnes (prseter Tbaletem) 
id moralem philosophiam et civilia se applicuerint ; et 
KMSterioribus temporibus, postquam Socrates philoso- 
)hiam de ccelo in terras deduxisset®, adhuc magis 
nvaluerit moralis philosophia, et ingenia hominum a 
latnrali averterit. 

At ipsissima illa periodus temporis, in qua inquisi- 
aones de natura viguerunt, contradictionibus et novo- 
"um placitorum ambitione corrupta est, et inutilis red- 
lita. Itaque quandoquidem per tres istas periodos 
laturalis philosophia majorem in modum neglecta aut 
mpedita fuerit, nil mirum si homines parum in ea re 
)rofecerint, cum omnino aliud egerint. 

LXXX. 

Accedit et illud, quod naturalis philosophia in iis 
pgis viris, qui ei incubuerint, vacantem et integrum 
lominem, praesertim his recentioribus temporibus, vix 



he hands of the civil power. Their 
jKWg again, enjoiDed ri d«i npdrrtiv 
iol Twv» ajr^xttfBat, having a posi- 
ive aa well as a negative side. For 
hdr '* State" was also their 
' Chnrch." With us the positive 
ireoeptB are lefit to Religion; and 
JBLW Dow 18 abno8t restricted to the 
nohibitive 8ide — " Qu» lex non 
obet, permittit i*' with the ancients, 
18 Ari8totle 8ay8, t 6 p6fjLos fiq kc- 
itvtt,€arayop€Vfi. See Bacon'8 Filum 
LAbr. § 6. 
^ In 80 far as Socrates endea- 



voured to replace the subtle talk on 
abstract questions, and the quib- 
bling of the teachere of his day, by 
the study of human life and its in- 
tere8t8, there was a kind of analogy 
between him and Bacon. The 
thought come8 from Cicero'8 Tuec. 
Disp. V. iv. 10. " Socratee primu8 
Philosophiam devocavit e coelo, et 
in urbibu8 collocavit, et in domo8 
etiam introduzit> et coegit de vita 
et moribus rebusque bonis et mali8 
quaerere." 
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nacta sit; nisi forte qnis monachi alicoJQS in cdlnla, 
aut nobilis in yillula Incubrantis, exemplnm adduxe- 
rit ^ : sed facta est demum naturalis philosophia instar 
transitus cujusdam et pontistemii ad alia. 

Atque magna ista scientiamm mater mim indigiii- 
tate ad officia ancillse detrusa est ; qme medicins aat 
mathematices operibus ministret, et rursus quae ado- 
lescentium immatura ingenia lavet et imbuat velat 
tinctura quadam prima, ut aliam postea felicius et com- 
modius excipiant. Interim nemo expectet magniiiii 
progressum in scientiis, (prsesertim in parte earum ope- 
rativa) nisi philosophia naturalis ad scientias partica- 
lares producta fuerit, et scieutise particulares rursns ad 
naturalem philosophiam reduct6&. Hinc enim fit, ut 
astronomia, optica, musica, plurimie artes mechanics^ 
atque ipsa medicina, atque (quod quis magis miretor) 
philosophia moralis et civilis, et scientise logicse, nil 
fere habeant altitudinis in profundo; sed per super- 
ficiem et yarietatem rerum tantnm labantur: quia 
postquam particulares ista^ scientia^ dispertita? et con- 
stitutae fuerint, a philosophia naturali non amplios 
aluntur; quae ex fontibus et veris contemplationibua 
motuum, radiorum, sonomm, texturae, et schematismi 
corporum, affectnum, et prehensionum intellectnaliuiD, 
novas vires et augmenta illis impertiri potuerit ^. Itsr 



M This Monk in his ceU doubt- 
less refen to Roger Bacon in his 
study at Ozford ; see Palgrave, 
Merchant and Friar : and the Noble 
in his Villa is prohably Descartes. 

^ For this dependence of onr 
knowledge in Morals and Logic as 
well as Mechanics, or Mathematics, 
on Natural Philosophy, see infir. I. 
127. This is one of the Aphorisms 
which seem to favour the doctrine 
that Bacon was a '' Positivist;" as 



shewing thst he conmdered the 
causes of mond good and evil Xo he 
material. But there is no groond 
whateverfbrthis. Oiira£RBCtions&e« 
must act in a material hodj, and s(H 
to a certain extent, have physicil 
phenomena; and, therefofe, ao ftr 
are under the head of Natoral Fhi- 
losophy: bnt there is ncithing to 
shew Uiat Baeon meant more thao 
this. The materialist s^rstem of Mo- 
rals and habits is well attacked by 
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linime mirum est, si scientise non crescant, cum a 
bu8 suis sint separatse. 

LXXXI. 

18U8 se ostendit alia causa potens et magna, cur 

;i8B parum promoverint. Ea vero haec est ; quod 
iion possit» ut recte procedatur in curriculo, ubi 
neta non recte posita sit et defixa. Meta autem 
Jarum vera et legitima non alia est quam ut 
ur vita humana novis inventis et copiis®. At 



wsrt, Phil. of the Human 
part I. chap. ii. on Atten- 

his Aphorism gires us the 

the chief part of Bacon's 
^phy; not '* qusestioneB" hut 
08 ;" and that not immediate 
rtial, but permanent and com- 
'* Lord Bacon," says D.Stew- 
lil. of the Human Mind, In- 
[. § a), " was the first person 
ok this comprehensive viewof 
ferent departments of study : 
10 pointed out, to all classea 
"ary men, the great end to 
all their labours should con- 

the multiplication of the 
i of human enjoyment, and 
tension of man'8 dominion 
ature." See De Augm. Sci- 

" Omnium autem gravissi- 
Tor in deviatione ab ultirao 
arum fine consistit. Appe- 
aim homines Scientiam, alii 
ita curiositate et irrequieta; 
m causa et delectationis; alii 
ationis gratia; alii conten- 
srgo, atque ut in disserendo 
res sint: plerique propter 

et victum: paucissimi, ut 
rationis, divinitus datum, in 
omani generis impendant. — 
oim illud est, quod revera 
am atque artes condecoraret 
leret, si contemplatio et actio 



arctiore quam adhuc vinculo copVL" 
larentur." In the Adv. of Learn- 
ing, Bk. i, he makes the true end of 
Science " the relief of man's estate." 
The danger of carrying out to the 
full this principle will be that we 
are always liable to foUow after 
" materiaJ gratification" at the ex- 
pense of all else. And yet the most 
comfortable person will (ceteris pa- 
ribus) be the most healthy ; that is, 
mere exposure and hardship never 
strengthen. Comfort, cleanliness, 
and vigour go together. If we wor- 
ship enjoyment, make a science of 
it, seek life (as it were) for its sake, 
the result must be lowering. Bot 
comfort in itself is no enemy to 
strength. Some would have it that 
Morality at least (if not Faith too) 
consists in Good Taste — another 
pbase of the saroe belief. There is 
a connection, a close analogy, be- 
tween the beautiful of Art and £du- 
cation, and the beautiful of Moral 
Life: but they can be disjoined; 
and so can the comfortable and the 
good. Still " Utility and Progress" 
are great ends for man's social life, 
and wiU(like aU God's gifts),if rightly 
used, be found subservient to ReU- 
gion. At any rate a man who Uves 
(for example) in a comfortable cot- 
tage wiU have more self-respect, and 
fewer social annoyances, than if his 
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tnrba longe maxima nihil ex hoc sapit» sed meritorit 
plane est, et professoria ; nisi forte quandoque eYeniat» 
ut artifex aliquis acrioris ingenii, et gloriae cupidus, 
novo alicui inyento det operam; quod fere fit com 
facultatum® dispendio. At apud plerosque taDtam 
abest, ut homines id sibi proponant, ut scientiamm et 
artium massa augmentum obtineat; ut ex ea, qos 
praesto est» massa nil amplius sumant aut quserant, 
quam quantum ad usum professorium» aut lucrum, ant 
existimationem, aut hujusmodi compendia, convertere 
possint. Quod si quis ex tanta multitudine scientiam 
affectu ingenuo et propter se expetat ; inyenietur tamen 
ille ipse potius contemplationum et doctrinarum Tarie- 
tatem, quam Teritatis severam et rigidam inquisitio- 
nem sequi. Rursus, si alius quispiam fortasse veritatis 
inquisitor sit severior; tamen et ille ipse talem sibi 
proponet yeritatis conditionem, quse menti et intel- 
lectui satisfaciat in redditione causarum rerum qos 
jampridem sunt cognitse ; non eam, quse nova operum 
pignora, et novam axiomatum lucem assequatur. Ita- 
que, si finis scientiarum a nemine adhuc bene positus 
sit, non mirum est, si in iis, quse sunt subordinata ad 
finem, sequatur aberratio. 

LXXXII. 

Quemadmodum autem finis et meta scientiarum 

male posita sunt apud homines; ita rursus etiam si 



home were filthy and wretched; and 
nothing is so favourable to vice aa 
the prostration springing from bad 
food, bad air, and dirt. And self- 
respect is both good in itaelf, and 
leads to a moral life and to a greater 
readiness to receive rehgious im- 
pressiona. And Education, though 
its development, often too rapid and 
tuperficial, sometimes leada to men- 
tal InfideUty, ia at any rate better 



than ignorance and degradatkm, 
which are after all a kind of bmtish 
Infidelity. Macaulay in his EMy 
on Bacon refers to thia Aphorism. 
His Essay has a worldly and mate- 
rial tendency throughout (vi8ible,for 
instance, in his unjust attack od 
Plato), wfaich is to be regretted. Cf. 
also infira I. ii6. 
^ Facultates, ^vpafuut Property. 
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Ila recte posita fxiissent, viain tamen sibi delegerunt 
)mnino erroneam et imperviam. Quod stupore quo- 
lam animnm rite rem reputanti percuiserit ; non ulli 
nortalium corse aut cordi fuisse, ut intellectui humano 
ib ipso sensu et experientia ordinata et bene condita 
ria aperiretur et muniretur ; sed omnia yel traditionum 
»ligini, vel argumentorum vertigini et turbini, vel 
»8n8 et experientise vagse et inconditse undis et amba- 
^bns, permissa esse. Atque cogitet quis sobrie et 
liligenter» qualis sit ea via, quam in inquisitione et 
inventione alicujus rei homines adhibere consueverunt. 
Et primo notabit proculdubio inveniendi modum sim- 
plicem et inartificiosum, qui hominibus maxime est 
bmiliaris^. Hic autem non alius est, quam ut is, qui 
8e ad inveniendum aliquid comparat et accingit, primo 
quse ab aliis circa illa dicta sint inquirat et evolvat ; de- 
inde propriam meditationem addat, atque per mentis 
multam agitationem, spiritum suum proprium sollicitet, 
et quasi invocet, ut sibi oracula pandat : quse res om- 
nino sine fundamento est, et in opinionibus tantum 
volvitur. 

At alius quispiam dialecticam^^ ad inveniendum ad- 
vocet, qu8e nomine tenus tantum ad id quod agitur 
pertinet. Inventio enim dialecticse non est principio- 
rum et axiomatum prsecipuorum, ex quibus artes con- 
stant, sed eorum tantum, quse illis consentanea viden- 
tur. Dialectica enim magis curiosos et importunos, et 
sibi negotium iacessentes, eamque interpeilante^ de 
probationibus et inventionibus principiorum, sive axio- 



^ (i) This enror in the means used 
for disoovery of Truth, is the trusting 
to Anthorities, rather than appealing 
to fiicts. Of this Arietotle was a 
notable instance. With him the in- 



vestigation of the opinions of others 
was one form of Induction. 

7^ (2) This error ia utterly viciouH. 
Dialectics in themselvee can never 
be of the slightest use in Discovery. 
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matum primorum, ad fidem, et yeluti sacramentam 
cuilibet arti prsestandum, notissimo responao rejicit 

Restat experientia mera^: qu», si occurrat, casos; 
si qusesita sit, experimentum nominatur. Hoc aatem 
experientise genus nihil aliud est> quam (quod aiunt) 
scopse dissolutse^*^, et mera palpatio, quali homiaeB 
noctu utuntur, omnia pertentando, si forte in rectam 
viam incidere detur ; quibus multo satius et consultiQS 
foret, diem prsestolari, aut lumen accendere, et deiii- 
ceps yiam inire. At contra, verus experientiie (Nrdo 
primo lumen accendit, deinde per lumen iter demon- 
straty incipiendo ab experientia ordinata et digesta, et 
minime prsepostera^^ aut erratica, atque ex ea ednoendo 
axiomata, atque ex axiomatibus constitutis rursus ex- 
perimenta novay quum nec verbum divinum in rerom 
massam absque ordine operatum sit. 

Itaque desinant homines mirari, si spatium scientia- 
rum non confectum sit, cum a via omnino aberraverint; 
relicta prorsus et deserta experientia, aut in ipsa (tan- 
quam in labyrintho) se intricando, et circumcursando ; 
cum rite institutus ordo per experientise sylvas^'* ad 
aperta axiomatum tramite constanti ducat. 



72 (3) Thifi error, of disoTderly ex- 
perience, probably is put bere as 
against Aristotle'8 collections of 
facts in Natural History. But if we 
take Bacon'8 Sylva Sylvanim as a 
specimen of hi$ 8tyle of coUection, 
wbat order is tbere even in bis own 
catalogues ? 

78 " scopsB dissolutae." Tbetrans- 
lators bave missed tbe roeaning 
here. One translates — but wbat it 
means is a mystery — " sbooting at 
rovers." Wood bas " a loose 
fagot :" wbicby tbougb not wrong, 
is not explicit. It is a proverb—Q- 
cero uses it of Csesar, " L. Ccesarem 



vidi Mintumis — ^non bominem aed 
scopas dissohttas,*' Ad Att. 7. 13. It 
is U8ed of any one or any thing vain 
or futile. Here of ezperiments heap- 
ed togetber witbout any order, juit 
like the twigs of an unboond boom. 
Cf. I. loi, 102. It probably is an 
allufiion toi£8op*s ^Eible of the bundk 
of 8tick8. 

7* ''pr8epostera"v(rrrporir/x^por, 
i. e. middng up one'8 mind first, and 
finding examples to suit afterwards. 

7& Bacon is fond of this Metaphor. 
It is only partly good. The tan^^ 
woodandthick trees of pathlmsezpe- 
rience unarranged— eo £Bur all well: 
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Lxxxm. 

Excrevit autem minim in modum Utud malum ex 
opinione quadam, sive sestimatione inveterata, Terum 
tmnida et damnosa; minui nempe mentis humanse 
inigestatem, si experimentis, et rebus particularibus 
sensui subjectis, et in materia determinatis, diu ac 
multum versetur^^ : prsesertim quum hujusmodi res ad 
iDquirendum laboriosse, ad meditandum ignobiles, ad 
dicendum asperse, ad practicam illiberales, numero infi- 
nitse, et subtilitate tenues esse soleant. Itaque jam 
tandem huc res rediit, ut via vera non tantum deserta, 
sed etiam interclusa et obstructa sit; fiEistidita expe- 
rientia, nedum relicta, aut male administrata. 

LXXXIV. 
Rursus yero homines a progressu in scientiis detinuit 

et fere incantavit reverentia antiquitatis, et virorum, 

qui in philosophia magni habiti sunt, auctoritas, atque 

deinde consensus. Atque de consensu superius dictum 

est^. 

De antiquitate^ autem opinio, quam homines de ipsa 



but wfaat it wanted is not a path out of 
a wood into open country, so much 
as a good arrangement of the treee 
m it. The Metaphor is expanded in 
a fragment supposed to be his In- 
troduction to die Fourth fact of the 
Instauration ; there, apeaking of the 
Sylv. SylV., he says, *'we endea- 
Youred to penetnte and pass through 
the wooda of Nature, thick set and 
darkened with a great variety of ez- 
periments, as with leavea ; and en- 
tangled and twined together, like 
shruba and bushes, with the aub- 
UHy of obsenrations. We are now, 
perhape, proceeding to the more 
open parts of Nature, which how- 
ever are etiU more difficult; and 
having got through the woods, are 



come to the bottoms of the moun- 
taina :" and so on. 

^^ Something like thia contempt 
of particulars will be traced in many 
of the Ancient Philosophers — in 
8uch doctrines (for ezample) as that 
the " Sntipov* is xiucdy. So too in 
Plato Rep. Bk. vii. on Education. 
Roger Bacon in the Opus Mijus I. 
ix. says that the contempt for what 
one doee not know is one chief hin- 
drance to improvement. 

77 8uperiu8 — via. I. 77. 

78 Cf. Adv. of Learaing, Bk. i. 
p.47, 48. Almost all the opening 
of Roger Bacon'8 Opus Migus bat- 
tles ^th the prejudice in favour of 
Antiquity. Opus Majus, I. i. — viii. 
See also the Introd. to Locks^s 
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fovent, negligens omnino est, et vix verbo ipei congraa. 
Mundi enim senium et grandsevitas pro antiquitate vere 
babenda sunt; quse temporibus nostris tribui debent, 
non juniori setati mundi, qualis apud antiquoe ftut 
Ula enim setas, respectu nostri, antiqua et miyor; re- 
spectu mundi ipsius, nova et minor fiiit. Atque reven 
quemadmodum majorem rerum humanarum notitiam, 
et maturius judicium, ab homine sene ezpectamus, 
quam a juvene, propter experientiam, et rerum» quas 
vidit, et audivit, et cogitavit, varietatem et copiam; 
eodem modo et a nostra aetate (si vires suas nosset, et 
experiri et intendere vellet) majora multo quam a 
priscis temporibus expectari par est; utpote aetate 
mundi grandiore, et infinitis experimentis et obser^a- 
tionibus^ aucta et cumulata. 

Neque- pro nihilo sestimandum, quod per longinquas 
navigationes et peregrinationes (quse seculis nostris in- 
crebuerunt) plurima in natura patuerint, et reperta sint, 
quse novam philosophiae lucem immittere possint. Quin 
et turpe hominibus foret, si globi materialis tractus, 
terrarum videlicet, marium, astrorum, nostris tempori- 
bus immensum aperti et illustrati sint; globi autem 
intellectualis finis inter veterum inventa et angustias 
cohibeantur. 



Essay on Human Underetanding. 
Cf. also Hooker^s Eccles. Pol. V. 
7.1. 

Seneca also had tbe notion of the 
later timea being reaUy the older; 
and is quoted to that effect in the 
Opu8 Majus, L 9. " Antiquitas ae- 
ciili juventus mundi." 

79 Experiment and Observation — 
their relative worth and application. 
See Sir W. Herschers Discourse, § 
67. MiU'8 Logic, book HI. ch. vii. 
Coleridge*8 Tkble-Talk, Oct. 8,iSao. 



" Personal Experiment is necet- 
sary in order to correct our own 
Observations of the Experhnents 
which Nature heraelf makes for us— 
I mean, the Phenomena of the Uni- 
verse. But then Observation is» 
in tum» wanted to direct and sob- 
8tantiate the course of Experiment 
Experiments alone cannot advance 
knowledge without Obeervation ; 
they amuae for a time, and then 
pa88 off the 8cene and leave no tnoe 
behind them." 
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Auctores vero quod attinet^, summae pusiUanimita- 
tis est, auctoribus infinita tribuere» auetori autem auc- 
tonim, atque adeo omnis auctoritatis, tempori, jus suum 
denegare. Becte enim yeritas temporis filia dicitur, 
non auctoritatis. Itaque mirum non est, si fascina ista 
antiquitatis, et auctorum, et consensus. hominum vir- 
tutem ita ligaverint, ut cum rebus ipsis consuescere 
(tanquam maleficiati) non potuerint. 

LXXXV. 

Neque solum admiratio antiquitatis, auctoritatis, et 

consensus, hominum industriam in iis, quae jam inventa 
sunt^ acquiescere compulit ; verum etiam operum ipso- 
rum admiratio, quorum copia jampridem facta est hu- 
mano generi. Etenim quum quis rerum varietatem, et 
pulcherrimum apparatum, qui per artes mecbanicas^^ 
ad cultum bumanum congestus et introductus est, ocu- 
lis subjecerit, eo certe inclinabit, ut potius ad opulentise 
humanse admirationem, quam ad inopise sensum acce- 
dat; minime advertens primitivas hominis observatio- 
nes» atque naturse operationes, (quae ad omnem illam 
varietatem instar animae sunt, et primi motus) nec 
multas» nec alte petitas esse ; csetera ad patientiam 
hominum tantum, et subtilem et ordinatum manus vel 



^ Maii'8 love of rest (referred to 
I. ao) would readily lead him to 
aoquieace in the judgments of others. 
Bcsidfia this there is our crush of 
work, which producea in us a habit 
of takiDg statements on trust — 80 
introducing the ''division of la- 
bour" principle — ^a piinciple which 
helps things on, but has a very 
narrowing effect on men'8 minds: 
then there is veneration, and hum- 
ble diatrust of self— a good quality 
with a bad tendency (and what good 
quality haa not such ?). And after 



aU, <<Truth ie the child of Time:" 
but ie not 'Hme here (to a great ex- 
tent) revised and rectified Author- 
ity ? Ju8t aa i8 the case with Con- 
eent, which ia perhaps aleo a form 
of Authority. If men were perfect 
there might be no need of it : but 
as we are we eeem to require guides. 
What Bacon is opposing ia idle 
truating in othera, instead of verify- 
ing 8tatemeDt8; and appealing to 
men, inetead of to &ct8. 
^i Cf. 8upr. 1. 66. 74. 
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instrumentoram motum, pertinere. Res enim (exempli 
gratia) subtilis est certe et accurata confectio horolo- 
giorum, talis scilicet, quse ccelestia in rotis, polaim 
animalium in motu successiYO et ordinato, videatar 
imitari ; quse tamen res ex nno aut altero nator» azio- 
mate pendet ^. 

Quod si quis rursus subtilitatem illam intueatnr, qus 
ad artes liberales pertinet ® ; aut etiam eam, qn» ad 
corporum naturalium prseparationem per artes mecha- 
nicas spectat, et higusmodi res suspiciat ; veluti inyen- 
tionem motuum ccelestium in astronomia, coneentuain 
in musica, literarum alphabeti (quse etiam adhuc in 
regno Sinarum in usu non sunt) in grammatica; aat 
rursus in mechanicis, factomm Bacchi et Cereris» hoc 
est, prseparationum ^ vini et cervisi», panificiomm, aut 
etiam mensse deliciarum, et distillationum, et similium : 
ille quoque, si secum cogitet, et animum advertat, per 
quantos temporum circuitus (cum hsec omnia, prseter 
distillationeSy antiqua fuerint) hsec ad eam» quam nunc 
habemus, culturam perducta sint, et (ut jam de horo- 
logiis dictum est) quam param habeant ex observa- 
tionibus et axiomatibus naturse, atque quam facile, et 
tanquam per occasiones obvias» et contemplationes in- 
currentes, ista inveniri potuerint : ille (inquam) ab omni 
admiratione se fiEicile liberabit, et potius humanse con- 



® Cf. supr. I. 25. Our object 
in prosecuting physical discoveries 
shotild be twofold; (i) the disco- 
very of hitherto unknown powen or 
forces, 8uch as Galvanism, Electri- 
dty, Actmism of solar rajrs ; (3) the 
application of such powers as we 
are aware of to the requirements of 
science and of life, aa we may see 
if we consider (e. g.) the origin and 
application of Steam. 



83 Bacon'8 " liberal arto'' are very 
defective; and it is nngolar how 
httle a man with his grand imagint- 
tion aeema to have been impressed 
by the fine Arts. Cf. aupr. 1. 7. 

^ prtBpanUkmem ia the reading 
hitherto foUowed. But in the erxata 
of edit. 1620 Bacon has corrected it 
to praparationum, which is cleariy 
better. 
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ditionis Tniserebitur, quod per tot secula tanta fiierit 
rerum et inventorum penuria et steriiitas. Atque haee 
ipea tarnen, quorum nuuc mentionem fecimus, inventa, 
philodophia et artibus intellectus antiquiora fnerunt: 
adeo ut (si verum dicendum sit) cum kujusmodi scien- 
ti« rai;ionaIe8 et dogmaticse inceperiDt, inventio operum 
ntiliam desierit. 

Quod 8i quis ab officinis ad bibliothecas se converte- 
rit^ et immensam, quam videmus, librorum varietatem 
in admiratione habuerit, is, examinatis et diligentius 
introspectis ipsorum librorum materiis et contentis, 
obstapescet certe in contrarium ; et postquam nulium 
dari finem tepetitionibus observaverit, quamque bomi- 
nes eadem agant et loquantur, ab admiratione varietatis 
transibit ad miraculum indigentise et paucitatis earum 
rerum, quae hominum mentes adhuc tenuerunt et occu- 
parunt. 

Quod si quis ad intuendum ea, quse magis curiosa 
habentur quam sana» animum submiserit, et alchemi- 
starum aut magorum^ opera penitius^ introspexerit, 
is dubitabit forsitan, utrum risu, an lachrymis potius 
illa digna sint. Alchemista enim spem alit setomam, 
atque ubi res non succedit, errores proprios reos sub- 
stituit; secum accusatorie reputando, se aut artis aut 
auctorum vocabula non satis intellexisse ; unde ad 
traditiones et auriculares susurros animum applicat; 
aut in practicse suse scrupulis et momentis ah'quid titu- 
batum esse; unde experimenta in infinitum repetit: 



M Cf. Adv. of Learnmg, p. 44 ; 
tupr. I. 5 : and for a more 
friendly view see infr. II. 31. Ba- 
ocm waa indined '' in a purified 
aenBe*' to take magia aa luuidmaid 
to the diecovery of Forms. C£ infr. 
II. 9. 



w « Penitias" is a form scarcely 
allowed ; and when it does occur it 
is in very late writers, and with the 
option of other readings. Still as 
Baoon doubtleee wrote penitiu$ and 
not penUut in this place, I have not 
hesitated to retain it. 
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ac interim qoum inter experimentoram Bortes, in qu»- 
dam incidit aut ipsa facie noya, ant atilitate non cod- 
temnenda ; hujusmodi pignoribus animum pasdt» eaque 
in m%ju8 oBtentat et celebrat: retiqua spe sostratat 
Neque tamen negandum est^» alchemistas non panca 
invenisse, et inventis utilibus homines donasse. Venim 
fabula iiia non male in iUo6 quadrat de sene» qui filiiB 
aurum in vinea defossum (sed locum se neacire simu- 
lans) iegaverit, unde illi vinese fodiendte diligenter in- 
cubueranty et auram quidem nullum repertum, sed 
vindemia ex ea cultura facta est uberior. 

At naturalis magiae cultores, qui per reram sympa- 
tliias ^ omnia expediunt, ex conjecturis otiosis et supi- 
nissimis rebus virtutes et operationes admirabiles affinx- 
erant; atque si quando opera exhibuerinty ea iUius sunt 
generis» ut ad admirationem et novitatem, non ad 
fructum et utilitatem, accommodata sint. 

In superstitiosa autem magia (si et de hac dicendnm 
sit) illud inprimis animadvertendum est, esse tantum- 
modo certi cujusdam et definiti generis subjecta, in 
quibus artes curiosae et superstitiosse, per omnes na- 
tioneSy atque setates, atque etiam religiones, aliqnid 
potuerint aut luserint. Itaque ista missa iaciamns. 
Interim nii miram est, si opinio copise causam inopie 

dederit. 

LXXXVI. 
Atque hominum admirationi, quoad doctrinas et ar- 
tes, per se satis simpUci et prope puerili, incrementum 
accessit ab eoram astu et artificio» qui scientias tracta- 
verant et tradiderant. lUi enim ea ambitione et affec- 
tatione eas proponunt, atque in eum modum efTormatas, 



87 Cf. sapr. I. 73. " consent of Nature" it given at 

8B s^mpatkuB : cf. infr. II. 50. 6, kngih. 
where Bacon'8 own view of the 
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ac veluti perdonatas, in hominum conspectum produ- 
cunt» ac si illse omni ex parte perfect» essent, et ad 
Bxitum perductse. Si enim metbodum aspicias et par- 
titiones^, illae prorsus omnia complecti et concludere 
ridentur, quse in illud subjectnm cadere possunt. Atque 
licet membra illa male impleta, et yeluti capsulae ina* 
aes sint; tamen apud intellectum vulgarem scientiae 
rormam et rationem integrse prse se ferunt. 
^ At primi et antiquissimi veritatis inquisitores» me- 
\icre fide et foto» cognitionem illam, quam ex rerum 
Bontemplatione decerpere, et in usum recondere sta* 
tuebant, in aphorismosj sive breves, easdemque sparsas, 
oec methodo revinctas sententias, conjicere solebant; 
oeque se artem universam complecti simulabant, aut 
profitebantur. At eo quo nunc res agitur modo, mi- 
nime mirum est» si homines in iis ulteriora non quae- 
rant, quse pro perfectis et numeris suis jampridem 
absolutis traduntur. 

LXXXVII. 
Etiam antiqua magnum existimationis et fidei incre- 
mentum acceperunt ex eorum vanitate et levitate, qui 
nova proposuerunt ; prsesertim in philosophiae naturalis 
parte activa et operativa. Neque enim defuerunt ho- 
mines vaniloqui et phantastici, qui partim ex creduli- 
tate, partim ex impostura, genus humanum promissis 
onerarunt: vitse prolongationem, senectutis retardatio- 
nem, dolorum levationem, naturalium defectuum repa- 
rationem, sensuum deceptiones, affectuum ligationes et 
incitationes ^, intellectualium facultatum illuminatio- 

^ This would hold especially of ^ This language reminds one of 

the older deductive system ; hut Electrohiology ftnd other delusions 

ako of the universal eagemess after of modem days. The interested 

a perfect outline, which leads men generalisations of quacks have done 

to sketch out what they cannot fiU much to damage the repute of more 

up. than one hranch of Physical Science. 

• 

G 
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nes et exaltationes, sobstantiarum transmatatioiies, et 
motuum ad libitum roborationes et moltipIicatioDes, 
aeris impressioneB et alterationes, ccelestium inflneD* 
tiarum deductiones et procurationes» remm fiitor&nim 
divinationes, remotarum repraesentationes, occoltaiam 
revelationes, et alia compiura poiiicitando et osteo^ 
tando. Verum de istis largitoribus non multnm aber* 
raYerit» qui istiusmodi judicium fecerit» tantom mmi- 
rom in doctrinis philosophias, inter horom Tanitates, et 
veras artes, interesse, qoantom inter res gestas Jniii 
Csesaris, aut Alexandri Magni, et res gestas Amadidi 
ex Gallia^^ aut Arturi ex Britannia^ in histori^ nsr* 
rationibus intersit. Inveniuntur enim clarissimi illi 
imperatores revera majora gessisse, qoam umbratiles 
isti heroes etiam fecisse fingantur; sed modis et viis 
scilicet actionum minime fabulosis et prodigiosis. Ne- 
que propterea sequum est, verse memorisB fidem dero- 
gari, quod a fabulis illa quandoque laesa sit et violata. 
Sed interim minime mirum est, si propositionibus 
novis (prsesertim cum mentione operum) magnom sit 
factum prsejudicium per istos impostores, qui similia 
tentaverunt ; cum vanitatis excessus et fastidium etiam 
nunc omnem in ejusmodi conatibus magnanimitat^ 
destruxerit. 

LXXXVIII. 
At longe majora a pusillauimitate, et pensorum, qu» 

humana industria sibi proposuit, parvitate et tenuitate, 
detrimenta in scientias invecta sunt. Et tamen (quod 
pessimum est) pusillanimitas ista non sine arrogantia et 
fastidio se ofTert. 

Primum enim, omnium artium illa reperitur cautela 

Bacon is bere referring to tbe medievBl romance. The first editxMi 

language of the Alchemists of his of it that is extant was printed at 

day. SevilleA.D.T^ip. See Halkun'8 lit. 

91 " Amadia de Gaul;" a fEunooa of Europe, part I. chap. iv, § 70. 
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a laniiliaris, nt in qualibet arte anctores artis 
rmitatem in naturoe calumniain vertant; et 
( ipsorum non assequitar, id ex eadem arte im- 
t in natura pronunciant. Neque oerte damnari 
LTB, si ipsa judicet. Etiam philosophia, quje 
manibns est, in sinu suo posita quedam fovet, 
ita, qnibus (si diligentius inquiratur) hoc homi- 
rinino persuaderi volunt ; nii ab arte, vel homi- 
e, arduum, aut in naturam imperiosum et vali- 
pectari debere ; ut de heterogenia caioris astri 
, et mistione, superius^ dictum est. Quse si 
r accuratius, omnino pertinent ad humanie po- 
circumscriptionem malitiosam, et ad quaesitam 
siosam desperationem, quee non soium spei ao» 
irbet, sed etiam omnes industriae stimulos et 
Dcidat, atque ipsius experientis^ aleas abjiciat ; 
hoc tantum sblliciti sint, ut ars eorum perfecta 
ir; gloriae vanissimse et perditissimse dantes 
scilicet ut quicquid adhuc ioventum et com- 
um non sit, id omnino nec inveniri, nec compre- 
•osse in futurum credatur. At si quis rebus 
je, et novum aliquid reperire conetur, ille tamen 
sibi proponet et destinabit unum aliquod in- 
(nec ultra) perscrutari et eruere ; ut magnetis 
I, maris fluxum et refluxum, thema coeli, et 
)di, quse secreti aliquid habere videntur, et 
s parum feliciter tractata sint: quum summse 
mtiae, rei alicujus naturam in se ipsa perscru- 

quandoquidem eadem natura, quse in aliis vide- 

*■■ 

iipr. I. 75. of all one-sided riewt; of all pHti- 

larrowness of mind which zaDship. It ofiten givea vigour aad 

to investigate one subject poiat ; just at aocne straDge views 

not peculiar to physics ; gain plenty of proeel^rtes, by being 

in History, Politics, Mo- eameatly and Malously aapported, 

^rsally. It is the parent witix)nt coQsaderation of any coUa- 

Q 2 
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tur latens et occulta, in aliis mauifesta sit, et qnsa 
palpabilis ; atque in iliis admirationem, in his ne atten- 
tionem quidem moveat. Ut fit in natura consisteih 
tise^» quse in ligno vei lapide non notatur, sed solidi 
appellatione transmittitur, neque amplius de fiiga sepa- 
rationis aut solutionis continuitatis inquiritor: at in 
aquarum bullis eadem res videtur subtilis et ingeniosa; 
quse bullae se conjiciunt in pelliculas quasdam, in hemi- 
sphserii formam curiose effictas, ut ad momentom tem- 
poris evitetur solutio continuitatis. 

Atque prorsus illa ipsa, quse habentur pro secretis, 
in aliis habent naturam manifestam et conmiunem; 
quse nunquam se dabit conspiciendam, si hominom 
experimenta aut contemplationes in illis ipsis tantom 
Tersentur. Generaliter antem et vulgo, in operibus 
mechanicis habentur pro novis inventis» si quis jampri- 
dem inventa subtilius poliat, vel omet elegantius, vel 
simul uniat et componat, vel cum usu conmiodius 
copulet, aut opus majore, aut etiam minore, quam fieri 
consuevit, mole vel volumine exhibeat, et similia. 

Itaque minime mirum est, si nobilia» et genere hu- 
mano digna inventa in lucem extracta uon sint, quum 
homines hujusmodi exiguis pensis et puerilibus contenti 
et delectati fuerint; quinetiam in iisdem se magnum 
aliquod sequutos, aut assequutos putaverint. 

LXXXIX. 

Neque illud prsetermittendum est, quod nacta sit 



teral circumstances. This is the 
reason of the success of some wild 
Bects. Carried too far, and con- 
nected with the Imagination, this 
one-sidedness becomes madnesa. 
But Truth is obtained hy diligent 
collation of what seera antagonistic 
focts; by acknowledging all limit- 



ing truths; by Bearcfaing out thfl 
history of the same power as it acts 
under different drcumstanoes &c. 

^ So gravity is noticeable in i 
falling apple, but paases imheeded 
in a revolving world. '' ConnsteD- 
tia" is the mutual attractioii of pai^ 
ticlea^ 
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philosophia naturalis per omnes aetates adversariam 
molestum et difficilem ; superstitionem nimirum, et 
zelum religionis caecum et immoderatum ^. Etenim 
videre est apud Grsecos ^» eos, qui primum causas natu- 
rales fulminis et tempestatum insuetis adbuc hominum 
auribus proposuerunty impietatis in deos eo nomine 
damnatos: nec multo melius a nonnullis antiquorum 
patrum religionis Christianae exceptos fuisse eos» qui ex 
certissimis demonstrationibus (quibus nemo hodie sanus 
contradixerit) terram rotundam esse posuerunt, atque 
ex consequenti antipodas esse asseruerunt. 

Quinetiam, ut nunc sunt res» conditio sermonum de 
natura &cta est durior et magis cum periculo, propter 
theologorum scholasticorum summas et methodos ; qui 
cum theologiam (satis pro potestate) in ordinem rede* 
gerint, et in artis formam effinxerint, hoc insuper effe- 
cerant, ut pugnax et spinosa Aristotelis philosophia 
corpori religioniSy plus quam per erat» immisceretur. 

Eodem etiam spectant (licet diverso modo) eorum 
eommentationes, qui veritatem Christianse religionis ex 
principiis ex auctoritatibus philosophorum deducere et 
confirmare haud veriti sunt ; fidei et sensus conjugium 
tanquam legitimum multa pompa et soleunitate cele- 
brantes, et grata rerum varietate animos hominum 
permulcentes ; sed interim divina humanis, impari 



^ Cf. Bupr. I. 65. and Appendiz 
C. for all thie Aphorism. 

« Cf. Aristoph. Nub. 365. For 
the belief as to gravity acting up- 
wards, and aa to antipodes see Mi!], 
Bk. II. chap. V. § 6. 

Thia Aphorism ie a valuable one^ 
as shewing that Bacon was a be- 
herer in religion, and a sensible one 
too. Le Maistre attacks him here 
very violently : " Panni le nombre 
preaque infini de Blaaph^mea que 



notre si^cle a profi^r^ contre le bon 
sens, la morale, et la dignit^ de 
rhomme, on n'en trouvera pas un 
seul qui ne se trouve ou virtuelle- 
ment ou express^ment dans les 
oeuvrea de Bacon. (Note to Stric^ 
tures, p. 306.) This is the '' ani« 
mus" of all Le Maistre^s attacks, 
and takes not a little from their 
value. HaUam*8 Lit. of Europe, part 
III. chap.iii. §51 (note), puts Le 
Maistre at his right worth very fahrly. 



86 




NOVUM ORGANUM. 



conditione» permiscentes. At in hnjagmodi mistQris 
theologiae cnm philosophia, ea tantnm, qnse nnnc in 
philosophia recepta snnt, comprehenduntnr ; 8ed noTa, 
licet in melius mutata» tantum non summoventnr et 
exterminantur. 

Denique invenias, ex quomndam theologonim iinpe» 
ritia, aditnm alicni philosophiae, quamvis emendttie, 
pene interclnsnm esse. Alii siquidem simplicins goh- 
verentury ne forte altior in naturam inqnisitio nltre 
concessum sobrietatis terminum penetret ; trmdnceD- 
tes et perperam torquentes ea, quae de divinis mjsteriis 
in Scripturis sacris adTersus rimantes secreta difina 
dicuntur, ad occulta naturae, quse nnllo interdicto pro- 
hibentur^. Alii callidins conjiciunt et animo Temnt, 
si medta ignorentnr, singula ad manum et Tirgulam 
divinam (quod religionis, nt putant, maxime intersit) 
facilius posse referri : quod nihil aliud est» quam Deo 
per mendacium gratificari^ velle. Alii ab exemplo 
metuunt, ne niotns et mutationes circa philosopbiam 
in religionem incurrant, ac desinant. Alii denique 
solliciti videntur, ne in natur» inquisitione aliquid in- 
veniri possit, qnod religionem (praesertim apnd indoo- 
tos) subvertat, ant saltem labeiactet. At isti dno 
posteriores metus nobis videntur omnino sapientiam 
animalem sapere^; ao si homines in mentis su» reces- 
sibus, et secretis cogitationibus, de firmitudine religio- 



^ Like tbose who in our day 
baTe been suffering from a foolish 
fear lest Geology should subvert 
the Faith. " Rimantes secreta di- 
vina" is perhaps an aUusion to 
C0I088. iL iS. " Intmding with 
tboae tbings wbich he hath not 
teen." 

^ This, witbout being an ezact 
quotation, ia taken from Job xiii. 7. 



'« WiU ye speak wickedly for God? 
and talk deceitfiiUy for him?'' 
Bacon makes a similar qnotation in 
the Advancement of Lemming (p. 
13). " It is good to ask tiie qne- 
stion wbieh Job asked of bis friendi: 
Will you lie for God» as one mao 
wiU do for another to gratify 
hhn?" 
w Cf. Adv. of Leaming, p. 63. 
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Bt fidei in sensum imperio, diffiderent ac dubita* 
; et propterea ab inquisitione veritatis in natura- 

periculum illis impendere metuerent. At vere 
reputanti, philosopbia naturalis, post verbum Dei, 
ssima superstitionis medicina est^^ ; eademque pro* 
simum fidei alimentum. Itaque merito religioni 
tur tanquam fidissima ancilla : cum altera volun- 
n Dei, altera potestatem manifestet. Neque enim 
nt Ille, qui dixit ; errattSy nescientes Scripturas, et 
tatetn Dei^ : informationem de voluntate, et medi- 
nem de potestate, nexu individuo commiscens et 
lans. Interim minus mirum est, si naturalis 
MEiophifle incrementa cohibita sint ; cum religio, qu» 
mum apud animos hominum pollet, per quorun- 
imperitiam et zelum incautum in partem contra^ 

transierit, et abrepta fuerit. 

XC. 

nrsus in moribus et institutis scholarum, acade- 
um, collegiorum, et similium conventuum, quse 
orum hominum sedibus, et eruditionis culturae 
nata sunt, omnia progressui scientiarum adversa 
liuntur. Lectiones enim et exercitia ita sunt dis- 
a, ut aliud a consuetis haud facile cuiquam in 
tem veniat cogitare, aut contemplari^. Si vero 

80 also in the Filuin La- though they thooght that the world 

hi, § 7. It is worth consider- was a device of the evil one, inatead 

118 judiciouB distinction he- of the work of God. Cf. Browne'8 

the functions of Holy Writ, Rel. Med. 1. 16. Keble'8 Christian 

boee of Nature. One is re- Year, Septuag. Sunday. 
d of Butler^s famous structure ^ Matth. xxii. 39. 
upon the analogy between ^ Bacon might have had in mind 

iterial worid and the spiritual. the University of Paria, and the 

vo have each their part ; and Ramist Logic, as well as the general 

nu8t correapond. And it is ajrstem of Scholastic disputations, 

Dge tyranny which men are whose ahadow still lingers among 

to exerciae in God'8 name ua. 
be minds of their brethren, as 
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unu8 aut alter fortasse judicii libertate uti snstiDaerit, 
is sibi 8oIi hanc operam iraponere possit ; ab aliorum 
autem consortio nihil capiet utilitatis. Sin et hoe 
toleraverit, tamen in capessenda fortuna industriam 
hanc et magnanimitatem sibi non levi impedhnento 
fore experietur. Studia enim hominum in ejusmodi 
locis in quorundam auctorum scripta, Teluti in carce- 
res, conclusa sunt ; a quibus si quis dissentiat, contiDHO 
ut homo turbidus, et rerum novarum cupidus corri- 
pitur^. At magnum certe discrimen inter res civiles, 
et artes : non enim idem periculum a uovo motu, et a 
nova luce. Verum in rebus civilibus mutatio etiam in 
melius suspecta est ob perturbationem ; cum civilia 
auctoritate, consensu, fama, et opinione, non demon- 
stratione, nitantur. In artibus autem et scientiis, tan- 
quam in metalli fodinis, omnia novis operibus et ulte- 
rioribus progressibus circumstrepere debent. Atque 



' It is to be regretted that such 
a work as Aldrich*8.**Rudiment8" 
should Btill be tbe only text-book on 
Logic acknowledged in one Univer- 
«ity. " I cannot," says D. Stewart, 
(Phil. of the Human Mind, at the 
conclusion of the work,) " di^mis^ 
the Bubject, without remarking, as 
a fact which at some future period 
will figure in Literary Hi8tory, that 
two hundred years after the date of 
Bacon'8 philo8ophical work8, the 
antiquated routine of study origi- 
nally prescribed in times of scho- 
la8tic barbarism and of Popish su- 
perstition, should, in 80 many uni- 
versitiee, be suffered atill to 8tand 
in the way of improvements recom- 
mended at once by the present state 
of the Science8, and by the order 
which Nature follows in developing 
the intellectual faculties." Although 
this censure is now partly obsolete, 
it cannot be denied that the work 



mentioned above binders the satii- 
factory study of a moet useful 
branch of mental Philoaophy, 
gives a false impression of it, and 
disguata men witb that which it 
profeases to teach. Men leam firom 
it a few barren " lawa of thought,** 
without being taugfat to reflect <m 
what thought is, and what is the con- 
stitution of the Mind. 

" Ut homo turbidua.'* Such 
was the ontery againat Galileo, 
against Locke, and, to a oertain 
extent, against this very work of 
Bacon'8. It was thought to have a 
great tendency to produce ** danger- 
0U8 revolutions," and to "8ubvert" 
govemments and overtum Religion. 
Among others, one Dr. Stabbe de- 
nounced the whole race of Ezperi- 
mentaliata with the happynickname 
of *' the Bacon-faced generation." 
Account of the Nov. Org., Lib. d 
Useful Knoidedge, ii. p. 37. 



LIB. I. 90—92. 89 

gecnndnm rectam rationem res ita se habet, sed interim 
non ita Yivitur : sed ista, quam diximus, doctriDajrum 
adminigtratio et politia scientiarum augmenta durius 
premere consuevit. ^ 

XCI. 
Atque insuper licet ista inyidia cessaverit; tamen 
satis est ad cohibeudum augmentum scientiarum, 
quod hujusmodi conatus et industrise prsemiis careant. 
Non enim penes eosdem est cultura scientiarum, et 
prsemium. Scientiarum enim augmenta a magnis uti- 
que ingeuiis proveniunt ; at pretia et prsemia scientia- 
rum sunt penes vulgus aut principes viros, qui (nisi 
raro admodum) vix mediocriter docti sunt. Quinetiam 
hujusmodi progressus» non solum prsemiis et benefi- 
centia hominum, verum etiam ipsa populari laude de- 
stituti sunt. Sunt enim illi supra captum maximss 
partis hominum, et ab opinionum vulgarium ventis 
ftcile obruuntur et extinguuntur. Itaque nil mirum, 
si res illa non feliciter successerit, quae in honore non 
fuit. 

XCII. 
Sed longe maximum progressibus scientiarum, et 
novis pensis ac provinciis in iisdem suscipiendis, obsta- 
culum deprehenditur in desperatione hominum, et sup- 
positione impossibilis^. Solent enim viri prudentes et 
severi in hujusmodi rebus plane diffidere : natune 
obscuritatem, vitse brevitatem, sensuum fallacias, judicii 
infirmitatem, experimentorum difficultates, et similia 
secum reputantes. Itaque existimant» esse quosdam 
scientiarum, per temporum et setatum mundi revolu- 



4 This difficulty from man'8 de- Encycl. Metrop. It leads Bacon to 
«pair is no newthing. Cf. Dr.Je- consider ita contrary — Hope, and 
Temie'8 Es^ayon the Sceptic8 in the its grounds. 
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tiones, fluxus et refluxus^ ; cum aliis temporibos cras- 
cant et floreant, aliis dedinent et jaceant : ita tamen, 
ut cum ad certum quendam gradum et statum pOTe- 
nerint, nil ulterius possint. 

Itaque si quis majora credat aut spondeat, id putant 
esse cujusdam impotentis et immaturi animi ; atque 
hujusmodi conatus initia scilicet IsBta, media ardoa, 
extrema confiisa habere. Atque cum hujusmodi cogi- 
tationes ese sint, quse in viros graves et judicio pne- 
stantes facile cadant; curandum reyera est, ne rei 
optimse et pulcherrims amore capti severitatem judidi 
relaxemus, aut minuamus; et sedulo videndum, qoid 
spei affiilgeat, et ex qua parte se ostendat ; atque anris 
levioribus spei rejectis, ea^, quse plus firmitudinis ha- 
bere Yidentur, omnino discutiendse sunt et pensitandae. 
Quinetiam prudentia civilis ad consilium vocanda est 
et adhibenda, quae ex prsescripto diffidit, et de rebus 
humanis in deterius conjicit^. Itaque jam et de spe 
dicendum est ; prsesertim cum nos promissores non 
simuSy nec vim aut insidias hominum judiciis faciamus 
aut struamus, sed homines manu et sponte ducamus. 
Atque licet longe potentissimum futurum sit remedium 
ad spem imprimendam» quando homines ad particu- 
laria, prsesertim in tabulis nostris inveniendi digesta et 



^ In all social aflTairs there is but 
little abeolute progress ; for each 
gain is but a narrow balance won 
by tbe good from the evil. But in 
riiyaical Sciencea this now acarcely 
bolds good, since the " Literata 
ezperientia'' has made the know- 
ledge of each age remain to assist 
the next. So too in modem Ma- 
tbematicfl : they have never had 
"flozua et refluzua:*' tbeir^a is a 
steady progress of improvement. 
But aU moral 8ub)ect8 teem to be 



under this law; as are their kin, 
Political que«tion8. 

^ This is like the piinciple which 
Butler makes use of for aetion in 
contingenciee. So Aristotle'8 Rbet 
II. 13, sketcbes the character of old 
men : Hka yhp t6 iroXXck rn; /9^|3m»- 

TffiafynjKtvaif Ka\ rii irXcio» ^OXa 
€tpai tS» vpayfAomp, ov dui^Sc/Saiovr- 
TOi oMir and again» ud ^vaiXmits 
dtk njy tfjurtipiatr rk yitp wXtSm rvr 
yiyvoficMpr ^aOXa foruf. 



LIB. I. 92, 93. 91 

diqK>sita, (qiiae partim ad secundam, sed multo magis 
ad quartam Instauratianis^ nostr» partem pertinent) 
addQcemus ; cum hoc ipsum sit non spes tantum, sed 
tanqoam res ipea: tamen nt omnia clementius fiant, 
peigeudum est in instituto uoetro de prseparandis ho- 
mfaiam mentibus; cujus pneparationis ista ostensio 
spei pars est non exigua. Nam absque ea» reliqua 
fiununt magis ad contristationem hominum, (scilicet, ut 
deteriorem et viliorem habeant de iis, quse jam in usu 
suQt^ opinionem, quam nunc habent ; et suae conditio* 
nia infbrtQniQm plus sentiant et pemoscant) quam ad 
alacritatem aliquam inducendam» aut industriam expe- 
riendi acuendam. Itaque conjecturae nostrse» quse spem 
in hac re faciunt probabilem, aperiendse sunt et propo- 
nendse : sicut Columbus fecit, ante navigationem illam 
suam mirabilem maris Atlantici : cum rationes addux- 
erit» cur ipse novas terras et continentes prseter eas, 
quse ante cognitse fuerunty inveniri posse confideret : 
qus rationes licet primo rejectse, postea tamen experi- 
mento probatae sunt, et rerum maximarum caus® et 
initia fuerunt. 

XCIII. 
Principium autem sumendum a Deo ^ : hoc nimirum 

quod agitur, propter excellentem in ipso boni naturam, 

manifeste a Deo esse ; qui auctor boni, et pater lumi- 

num est. In operationibus autem divinis, initia quae- 

que tenuissima exitum certo trahunt. Atque quod de 



7 The foarth Part of the Instau- 
ration is, as Bacon statea in the 
Diatiibutio, the particular applica- 
tbn of the Second (i. e. of the Nov. 
Org.). It has for its object the 
CoUection of Examples of Inquiry 
and Inveatigation — such aa that of 
Heat, given in the and Book of the 
Nov. Org. 



^ A farther refutation of Le Mai- 
8tre'8 attack on Bacon as an Atheist : 
as he also says in the Pref. to the 
Instauration ; '* Nos certe letemo 
veiitatis amore devicti, yiarum in- 
certia et arduis et solitudinibus nos 
commisimus ; et Dtomo oMxiUoJreti 
et iimtjrt, mentem nostram — susti- 



nmmus. 



9» 
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spiritualibus dictum est, Meffnum Dei non venit cm 

observatione^ ; id etiam in omni majore opere Provi- 

dentiae evenire reperitur: ut omnia sine strepitn et 

sonitu placide labantur ; atque res plane agatur, prius- 

quam bomines eam agi putent aut advertant. Neque 

omittenda est propbetia Danielis de ultimis mondi 

temporibus ; Multi pertransibunt^ et muUiplex erit sci- 

entia ^ : manifeste innuens et significans, esse in fads, 

id est, in Providentia, ut pertransitus mundi (qui per 

tot longinquas navigationes impletus plane, aut jam in 

opere esse videtur) et augmenta scientiarum in eandem 

setatem incidant. 

XCIV.» 
Sequitur ratio omnium maxima ad faciendam spem ; 

nempe ex erroribus temporis prseteriti, et viarum adboc 

tentatarum. Optima enim est ea reprehensio, quam 

de statu civili haud prudenter administrato quispiam 

his verbis complexus est ^^ : Quod ad praterita pessi- 

mum esty id ad futura optimum videri debet. Si enim 

vos omniay quce ad offidum vestrum spectant, pr^estitisse- 

tiSy neque tamen res vestree in meliore loco essent; ne 

spes quidem ulla reliqua foi^et^ eas in melius provehi 

posse. Sed cum rerum vestrarum status, non a vi ipsa 

rerum^ sed ab erroribus vestru male se habeat; spe- 

randum est^ Ulis erroribus missis aut correctis^ magnam 

rerum in melius mutationem fieri posse. Simili modo» 



^ Luke zvii. 20. 

10 Daniel xii. 4. This text has 
been often applied to the peculiari- 
ties of moderii civilization. 

11 These Aphorisms 94 — 108 pass 
over a good deal of old ground : a 
fault not uncommon in Bacon, who 
is very apt to repeat himself. The 
Aphorisms onthe/cfe^gave us many 
of these errors. 

13 Demosth. Phil. iii. -r^ x^^P^^^^^ 



fp roiff wap€\ij\v66<n, rovro wp6s ri 
fUXkorra ^cXriOTor vKapxti. Ti oh 
torrl roOro; ori ^5t€ fuicp^, oCn 
ptya ovdip r£>» dccSirr*»» wouwrrmp 
vpaw, KOKas ra irpaypara ^x^^' ^' 
roi ci irapO* S, irpoo^Mi irpamSrrMr 
vfjLMv ovn» di€KfiTo, ovii* Stw fkins f y 
avra ycyco^ai /3f Xritt», vw dc rijs p^w 
pqBvpias rfjg vfiertpas xal r^f d/if- 
Xc/ios K€Kp€enfK€ ^ikiwwos, rifs froXf#( 
d* oh KtKpanfKtw, 



LIB. I. 94—96. 98 

si homines per tanta annorum spatia viam veram inve* 
oiendi et colendi scientias tenuissent, nec tamen ulte- 
rius progredi potuissent ; audax proculdubio et temera- 
ria foret opinio, posse rem in ulterius provehi. Quod 
si in via ipsa erratum sit, atque hominum opera in iis 
consumpta, in quibus minime oportebat; sequitur ex 
60, non in rebus ipsis difficultatem oriri, quae potestatis 
nostrae non sunt; sed in intellectu hiunano, ejusque 
usu et applicatione ; quse res remedium et medicinam 
suscipit. Itaque optimum fiierit illos ipsos errores pro- 
ponere: quot enim fuerint errorum impedimenta in 
praeterito, tot sunt spei argumenta in fiiturum. Ea 
vero licet in his, quse superius dicta sunt, non intacta 
omnino fiierint; tamen ea etiam nunc breviter, verbis 
nudis ac simplicibus, reprsesentare visum est. 

xcv. 

Qui tractaverunt scientias, aut empirici^^^ aut dogma- 

tici^* fuerunt. Empirici, formicse more, congerunt tan- 

tum, et utuntur: rationales, aranearum more, telas ex 

se conficiunt : apis vero ratio media est, quse materiam 

ex floribus horti et agri elicit ; sed tamen eam propria 

facultate vertit et digerit. Neque absimile philoso- 

phiae verum opificium est; quod nec mentis viribus 

tantum aut prsecipue nititur, neque ex historia natu- 

rali et mechanicis experimentis praebitam materiam in 

memoria integram, sed in intellectu mutatam et sub- 

actam, reponit. Itaque ex harum &cultatum (expe- 

rimentalis scilicet, et rationalis) arctiore et sanctiore 

foedere (quod adhuc factum non est) bene sperandum 

est. 

XCVI. 

Naturalis philosophia adhuc sincera non invenitur, 

1' Cf. 8upr. I, 64. l^ Cf. Preface and supr. I. 6-. 



94 



NOVUM ORGANUM. 



sed infecta et corrupta^: in Aristotelis sehola» per 
logicam; in Platonis schola, per theologiam natum- 
lem; in secunda schola Platonis, ProcU, et alioniiD, 
per mathematicam ; quse philoec^hiam natoralem te^ 
minaroy non generare aut procreare debet ^^. At ex 
philosophia naturali pura et imp^mista, meliora qie* 
randa sunt. 

XCVII. 

Nemo adhuc tanta mentis constantia et rigore is- 
yentus est, ut decreverit et sibi imposuerit theorias et 
notiones communes penitus abolere, et intellectam 
abrasum et sequum ad particularia de integro appli- 
care ^. Itaque ratio illa humana» quam habemus, ex 
multa fide, et roulto etiam casu, nec non ex pueiilibos, 
quas primo hausimus, notionibus, farrago quadam est 
et congeries. 

Quod si quis setate matura, et sensibus integris, et 
mente repurgata, se ad experientiam et ad particularia 
de integro applicet, de eo melius sperandum est. At- 
que hac in parte nobis spondemus fortunam Alexandri 
Magni : neque quis nos vanitatis arguat, antequam 
exitum rei audiat» quse ad exuendam omnem vanitatem 
spectat. 

Etenim de Alexandro et ejus rebus gestis -/Eschines"^ 



>5 Cf. Bupr. I. 54. 63; Adv. of 
Leammg, p. 51. For Phto^s inter- 
mixture of Theology see the 'Hmseus. 

i^ This, on the functions of Ma- 
tfaematics as merely giving the limitt 
of Natural Science, is far too nar- 
row. Bacon had, of course, no 
knowledge of the intimate connec- 
tion between high and abstract Ma- 
thematics and Physical truths, as 
we see them meeting in Astronomy 
or Optics. For his views on Mathe- 
matics fiee De Augm. Scient. iii. 6; 



and cf. what Macaulay, Eesay on 
Bacon, sa^rs on the poiut. Cf. iifrt 
II. 8. 

^7 Quoted by D. Stewart, Phil. of 
the Hmhan Mind, Introd. II. § i; 
where he adda, " a great part of the 
life of a Philosopher must be de- 
voted not so much to the acquitition 
of new knowledge, as to unleam the 
errora to which he had been taught 
to ^ve an implicit assent before the 
dawn of reason and reflection." 

18 Cf. Adv^ncement of Leaming, 
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ita loquQtud est: Nos certe vitam mortalem non vivi" 
mus ; $ed in hoc nati sumuSy ut posteritas de nobis por-' 
tenta narret et presdicet : perinde ac si Alexandri res 
gestas pro mimculo habuieset. 

At «evi8 sequentibus Titus Livius nielius rem advertit 
et introepexit, atque de Alexandro hujusmodi quippiam 
dixit^^: Eum non aliud quam bene ausum mna contem" 
nere. Atque eimile etiam de nobis judicium futurin 
temporibus factum iri existimamus : Nos nil magni fe^ 
dsse ; sed tantum ea^ qMB pro magnis habenturf minoris 
feeisse. Sed interim (quod jam diximus) non est spes 
nisi in regeneratione scientiarum ; ut ese sciUcet ab ex- 
perientia certo ordine excitentur et rursus condantur; 
quod adhuc factum esse aut cogitatum, nemo (ut arbi- 
tramar) aifirmaverit. 

XCVIIT. 
Atque experientise fundamenta (quando ad hanc 

omnino deveniendum est) aut nulla, aut admodum 

infirnia adhuc fuerunt ; nec particularium sylva et ma- 

teries, vel numero, vei genere, vel certitudine, infor- 

mando inteliectui competens, aut ullo modo sufficiens, 

adhuc qusesita est et congesta. Sed contra homines 

docti (supini sane et faciles) rumores quosdam expe- 

rientise, et qui^i famas et auras ejus, ad philosophiam 

suam vel constituendam vel confirmandam exceperunt, 

atque illis nihilominus pondus legitimi testimonii attri- 

buerunt. Ac veiuti si regnum aliquod aut status non 

ex literis et relationibus a iegatis et nuntiis fide dignis 



p. 48. Toiyaproi ri rav dv€\maTo»u jcai 
awpoadoKTiTOiu €<^' ^fACiv oit yeyoptv : 
Ov yhp fiiov y ^fi€is av6pomivov ^c- 
&i»Kap€v, aXX* tls napabo^oXoyiav 
Tois €trofuvoi9 fitff rifJMS ^(fnffJbev. 
^scb. in Ctes. (§ 115) iEschines 
is apeaking of tbe prostration of 



strength of both Lacedsemon and 
Athens, and of the destroction af 
Thebes by Alexander, B. C. 335. 

19 Ljvy IX. 17. in tbe digresaion 
on the probable oonseqnences of a 
Btruggle between Rome and Alex- 
ander. Cf. I. iio. 
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missis, sed ex urbanorum sermunculis et ex triviis con* 
silia sua et negotia gubemaret ; omnino talis in philo- 
sophiam administratio, quateuus ad experientiam» intro- 
ducta est. Nil debitis modis exquisitum, nil verifica- 
tum, nil numeratum, nil appensum, nil dimensum in 
naturali historia reperitur. At quod in observatione 
indefinitum et vagum, id in informatione fallax et infi- 
dum est. Quod si cui hsec mira dictu videantur, et 
querelffi minus justse propiora ; cum Aristoteles tantus 
ipse vir» et tanti regis opibus subnixus, tam accuratam 
de animalibus historiam confecerit ; atque alii nonnulii 
majore diiigentia (licet strepitu minore) multa adjece- 
rint ; et rursus alii de plantis, de metallis, et fossilibus, 
historias et narrationes copiosas conscripserint ; is sane 
non satis attendere et perspicere videtur, quid agatur in 
prsesentia. Alia enim est ratio naturalis historise, quse 
propter se confecta est ; alia ejus, quse collecta est ad 
informandum intellectum in ordine ad condendam phi- 
losophiam^. Atque hse duae historise tum aliis rebus, 
tum prsecipue in hoc diiferunt; quod prima ex iiiis 
specierum naturalium varietatem, non artium mechani- 
carum experimenta contineat. Quemadmodum enim 
in civilibus ingenium cujusque, et occultus animi affec- 
tuumque sensus, melius elicitur, cum quis in pertur- 
batione ponitur, quam alias: simili modo, et occulta 
naturae magis se produnt per vexationes artium, quam 
cum cursu suo meant. Itaque tum demum bene spe- 
randum est de naturali phiiosophia, postquam historia 
naturalis (quse ejus basis est et fiindamentum) meiius 
instructa fuerit ; antea vero minime. 



^ This is an unfair assumption. ed as means " ad condendam philo- 
Anstotle*s Physical works were most sophiam." 
valuable in themselves, and intend* 
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XCIX. 

Atque rursas in ipsa experimentorum meclianicorum 
copia, summa eorum, qua; ad inteltectus infonnationem 
maxime faciunt et juvant, detegitur inopia. Mechani- 
CU8 enim, de ventatis inquisitione nullo modo sollicitus, 
non ad alia, quam quse operi buo subserviunt, aut ani- 
mum erigit, aut manum jKirrigit, Tum vero de acien- 
tiarum ulteriore progressu spea bene fundabitur, quum 
in historiam naturalem recipientur et aggregabuntur 
complura experimenta, quEe in se nullius sunt ubub, sed 
ad iDventionem causarum et asiomatum tantum faei- 
unt*'; quse noB lucifera experimenta ad differentiam 
frucfiferOTum appellare consuevimus. Illa autem mi- 
ram babent in se virtutem et conditionem ; banc vide- 
licet, quod nunquam failant, aut frustrentur. Cum 
enim ad hoc adhibeantur, non ut opus aliquod efficiant, 
sed uC causam naturalem in aliquo revelent, quaqua 
vereujn cadunt, intentioni a^que gatis&ciunt, cum qua;- 

tiem terminent. 
0. 
% non solum copia major experimentorum qusereuda 
et procurauda, atque etiam alterius generis, quam 
adhuc factum est ; sed etiam naetliodus^ plane alia, et 
ordo, et processus, continuandjc et provehendse expe- 
rientix, introducenda. Vaga enim experientia, et se 



31 Tlua remark is Ulusb^ted by 
the collectioii of InataDCes fbr the 
discorery of Ueat. See II. 11-10. 

For "lucifrr»" and "fructifera" 
cf. 1. 70 and iji. AUo De Augm. 
Scient. V. a (ad fin.J 

^ This briDgB ub gradually to 
Bmou'b own Method of Science, 
which gingularly comes in ai B part 
of the " Pftn Destnieni" of the 
Book, It ia iu reality only set fortb 
llKa in contrast t« the older Sy»- 



tems. It correapondB lo ihe old 
" Logical Method." " Logical Me- 
ihod" descendB «teadily " per nvedia 
aiiomata" — from Bl«p lo e(ep, from 
coDclusion to concluaion (aHBUming 
bowever as Hypotbesefl tbe moet ge> 
neral Axioios) ; while thiB, the lo- 
ductive Method, aecende teriatim 
from point to point, asBuming ovAj 
the lact of tbe eridence of the seiuei 
bdng Butiicieut (or man constituted 
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tantum sequens, (ut superius dictum est) mera palpatio 
e«t, et bomines potius 8tupe£ftcit» quam mfoimaL At 
cum experientia lege certa procedet, Beriatim et oooti- 
iMiter» de Bcientiis aliquid melius sperari poterit. 

CI. 

Postquam Tero oopia et materies histori» natuialis 

et experientise taKs, qualis ad opus intelleotua, mye ad 
Cfpna phDoe(^bi€um requiritur, pneeto jam sit et parata; 
tamra nullo modo suffloit intellectus^ ut in iUam mate- 
riam agat i^nte et memoriter; non magis, quam si 
quiB computationem alioujus ephemeridis memoriter se 
tenere, et superare posse speret. Atque haetenus ta- 
men potiores meditationis partes, quam seriplioBis^ in 
inyeniendo fuerunt ; neque adhue experientia Hterata^ 
ftcta est : atqui nuUa nisi de soripto inyentio probanda 
est. Hla Toro in usum veniente, ab experientia, hctA 
demum literata» melius sperandum. 

CII. 
Atque insuper, cum tantus sit particularium nume- 



> '* litente experieiioe.'' Cf. De 
Augm. Scieot. V. a. Adv. of Leam- 
ing, p. i86. One Benae given to 
tb^ phraee ie " ezperieDce learnedly 
or acientifically conducted" — not ao 
moch an Ait or part of Philosophy, 
ae a certain species of Sagacity — 
"Venatio Panis." This would be 
Ihe higheat senae of the phrase, aa 
indic«ting ezperience thwoughly 
wdl ordered and arranged. But 
here it merely aignifiea experience 
reduced to writing» when ezperi- 
manta aie lecorded and duly daaai- 
fied. My^|fii|r ff an c urmv fiovo^^rop 
§(iyQxt¥ Baeon holds to be inauffi- 
cieiit. Memory without regiatry of 
fMrta» is what the neUed Epic would 
VfttcrthejMiiilMlHistQry. Such re- 
gistering haa of course a tendmcy to 



piodBceJle^AocKMrfezperiment; and 
MemoKy diea with each maa, whik 
" Htera ecripta manet." Tlie danger 
of our age ia not the want, bot die 
abundance oC litarate experience. 
Men actually propoee " Gongreaaea" 
of peraona quafified, to ga^er into 
Pandecta eziating knowledge, that 
80 no time may l^ loat tiutMigh the 
graat variety of informatioii. Eo^ 
cydopeedias are an evidence of tUe 
want. Thia ia however being done 
quietly by the ordinary progreaa of 
things. ChemiatahaTegatheredinte 
a compendioua ahape aU ihe well 
proved &ct8 of theb* Sdence; and 
r^tumt are conatantly going od, 
aanew ~ 
are brougbt out. 
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ns, et quasi exercitus, isque ita sparsus et difiuaus, ut 
intellectum disgreget et coniundat; de velitationibus, 
et levibus motibus, et tmnscumbus intellectus, non 
bene sperandum est ; nisi fiat instruetio et coordinatio 
per tabulas inveniendi idoneas, et bene dispoeitafl, et 
tauquani vivas, eonmi qux pertinent ad subjectum, in 
quo Tersatur inquisitio, atque ad harum tabularum 
au3£ilia prseparata et digesta mens applicetur. 

CIII« 

Verum post copiam particularium rite et ordine 
veluti sub oculos positorum, oon statim transeundum 
est ad iiiquii^itionem, et iDventionem novorum particu- 
lariuni, aut operum ; aut saltem, ai boo tiat, iu eo non 
ocquiescendum. Neque enini negamus, postquam om- 
nia omiiiura artium experimenta collecta et digesta 
fuerint, atque ad unius hominiH notitiam et judicium 
pervenerint; quin ex ipsa tradactione experimentonim 
unioB artis in alias, multa nova inveniri poesint, ad hu- 
manam Titam et statum utitia, per iNtam experientiam, 
quani vocamus Itteratam : sed tameii minora de ea spe- 
randa sunt; majora vero a uova luce axiomatum ex 
particutaribus illis c«rta via et regula eductorum, quie 



2* Bacon Uere shew» how Bl«»Qgly 
\as tmad waa eet on tbe dUcovery 
ol Form* — fei tuch we Uks hia 
" Dora lui axiomBlum" to be. He 
ii not coDtent with mae " LiteTBte 
experience" in each Art— or evan 
wilh the mntua] ligbt diBCDreries iu 
(hffereDt Art« shed <m ooe another, 
(m Colour and I-ight, Colour asd 
Muaic&c.are coonected throughthe 
medium uf Vibratian,) but he musl 
rcacb tbese higheBt Truths, and 
theo uae ■ foTmal dedurtive process 
(roui theoi. We need faardly add, 
that Modem Scienee doee nut strictly 
IbllDWthiH ayslMn. never boa reach- 



ed theae Fomu (if we undenlaiid 
them rightly), Dor haa consciouHly 
deacended — except perbapt in 
the case of Oplics — wbicb "ter- 
minala in Mathematico," aa Bacoo 
«'ould aay, have lieen camed for- 
wards rapidly and dedoctively. But 
BtiU the htmalK which are the prin< 
ciples of OpticB are tcarcely what 
Bacon would have meant by Ftirmi. 
Tbia Apfaorism is carried ont murc 
fully in tbe oeit. lE it too the germ 
of the " Scala Intellectus" io tbe 
Pourth Part of the iDBtatiTatio. TIm 
aubject ie tre&ted moie fuUy in Ap- 
pendiz D. 
H 2 
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rursus nova particularia indicent et designent. Neque 
enim in plano via sita est» sed ascendendo, et desceD- 
dendo; ascendendo primo ad aadomata, descendendo 
ad opera. 

CIV» 

Neque tamen permittendum est, ut intellectus a 
particularibus ad axiomata remota et quasi geneiaiis- 
sima (qualia sunt principia, quse vocant, artium, et re- 
rum) saliat et Tolet ; et ad eorum inmiotam yeritatem 
aziomata media probet, et expediat : quod adhoc fao- 
tum est, prono ad hoc impetu naturali intellectus, at- 
que etiam ad hoc ipsum per demonstrationes» quse fiunt 
per syllogismum, jampridem edocto et assuefacto. Sed 
de scientiis tum denmm bene sperandum est» quando 
per scalam yeram» et per gradus continuos» et non in- 
termissos, aut hiulcos^ a particularibus ascendetur ad 
axiomata minora, et deinde ad media, alia aliis supe- 
riora» et postremo demum ad generalissima. Etenim 
axiomata infima non multum ab experientia nuda dis- 
crepant. Suprema vero illa et generalissima (quae ha- 
bentur) notionalia^ sunt, et abstracta, et nil habent 
solidi. At media sunt axiomata illa vera, et soliday et 
viva, in quibus humanae res et fortunse sitse sunt ; et 
supra hsec quoque, tandem ipsa illa generalissima; talia 
scilicet, quse non abstracta sint, sed per hsec media vere 
limitantur. 



3ft This Aphorism ia one of the 
moet important in the whole of Ba- 
eon'8 works; althongh perhaps "phy- 
ncal Inyeatigation haa now far oat- 
grownthe Baconian conoeptionof In- 
duction." (MiU'8Log. Bk.III. c.iii. 
( a.) And did he not seem to fore- 
iee this when he wrote at the end 
of this I8t Book (I. 130) " Artem 
inveniendi com inventis adokeoere 



po68e, Btatuere debemns ? " 

^ Nt^umaUa, "notio" is a £iyoar- 
ite Scholaatic Term. Here it simply 
means " residing in the conception 
of men'8 minda rather than in 
things 88 they are." For a brief 
account of these *' Arbitrary Uni- 
yereals" aee D. Stewart'8 Phil. of 
the Homan Mind, part I. chap. iv. 



LIB. I. 104, 105. 



101 



Itaque hominum intellectui non plumse addendae, 
sed plumbum potius et pondera ; ut cohibeant omnem 
saltum et volatum. Atque hoc adhuc factum non est ; 
quum Yero factum fiierit, melius de scientiis sperare 
Ucebit. 

CV27. 

In constituendo autem axiomate, forma inductianis 
alia, quam adhuc in usu fuit, excogitanda est ; eaque 
non ad principia tantum (quse Tocant) probanda et in- 
Tenienda, sed etiam ad axiomata minora, et media, de- 
nique omnia. Inductio enim, quas procedit per enu- 
merationem simplicem^, res puerilis est, et precario 
concludit, et periculo exponitur ab instantia contradic- 
toria, et plerumque secundum pauciora quam par est, 
et ex his tantummodo quse praesto sunt, pronunciat. 
At inductiOf quae ad inventionem et demonstrationem^ 
scientiarum et artium erit utilis, naturam separare de- 
bet, per rejectiones et exclusiones debitas ; ac deinde 
post negativas tot quot sufficiunt^ super affirmativas 
concludere ; quod adhuc factum non est, nec tentatum 
certOy nisi tantummodo a Platone, qui ad excutiendas 



^ Cf. Appendices B and D. 

^ This ifl a part of the Aristote- 
lian Induction, " Inductio cui nihil 
occuiTit in oontrarium." See Mill'8 
Logic, Bk. III. chap. xxii. § 4: also 
Bk. II. chap. iiL § a. This form of 
Induction Mill holds to be the basis 
of our knowledge of what are term- 
ed Azioma in Mathematica. For 
the Baconian Indnction, whose cha- 
racteriatics are given below in this 
AjhonMva, (Inductio, quae ad in- 
▼entionem et demonstrationem sci- 
entiarum, &C.) seeAppendiz D, and 
D. Stewarf 8 Phil. of the Human 
Mind, part II. chap. ix. § i. 

^ Bacon is perhapa rather to be 
blamed here for taking a technical 



word like DemonstratiOy and using 
it 88 equivalent to that to which it 
was usually opposed. Demonstratio 
(arr6d€i(is) waa strictly and perfectly 
deductive among the previous logi- 
cal writers. Bacon deniea the ex- 
istence of any such ayatematio way 
of reaching truth ; and so uaes the 
word in its modem senae aa equi- 
valent to '* strict proof.*' Any 
knowledge fidrly proved would now 
be aaid to be " demonatrated/' and 
the evidenoe of the aensea would 
now be called " demonatratiye evi- 
dence." For Plato'8 Method of 
Induction, aee Coleridge'8 FHend, 
Seot.ii. EasayS. 
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definitiones et ideas, hac certe forma inductionis ali- 

quatenns ntitur. Verum ad hujns indnctionis sive de- 

monstrationis instmctionem bonam et legitimam quam- 

plurima adhibenda sunt, quse adhuc nullius mortaiium 

cogitationem subiere ; adeo ut in ea major sit consa- 

menda opera, quam adhuc consumpta est in syUogismo. 

Atque hi\|us inductionis auxilio, non solum ad axiomata 

invenienda, verum etiam ad notiones terminandafl, 

utendum est. Atque in hac certe inductume spes maz- 

ima sita est. 

CVI. 

At in axiomatibus constituendis per hanc inductio- 

nem, examinatio et probatio etiam facienda est» utrum 

quod constituitur azioma aptatum sit tantum, et ad 

mensuram factum eorum particularium, ex quibus ex- 

trahitur ; an vero sit amplius et latius^. Quod si sit 

amplius aut latius, videndum, an eam suam amplitudi- 

nem et latitudinem, per novorum particularium desig- 

nationem, quasi fidejussione quadam firmet ; ne vel in 

jam notis tantum hsereamus, vel laxiore fortasse com- 

plexu, umbras et formas abstractas, non solida et de- 

terminata in materia, prensemus. Hsec vero cum in 

usum venerint, solida tum demum spes merito affnl- 

serit. 

CVII. 

Atque hic etiam resumendum est, quod superius^ 



M Eyen after the introduction of 
the new syBtem, jealous heed must 
be taken leet Azioms be hastily 
or felaely aaemned. For then we 
shonld warp fiicts into muty with 
our theories, which ia a £ital enor 
in Phyncal Sdenee, and not with- 
oat ite diaadvantages in Morals and 
Politica. 

si Cf. I. 103. Hiit work of con- 



necting a general aystem of Natnnl 
Philoeophy with putacolar Scienoes 
makea progrest whenerer auch ge- 
neral principlee ai that of GrmTita- 
tion, or of the propagation of light 
and Soond, are diaoovered. The 
Ancient fyatem 
Ens and working down by 
enoea to each Sdence, is, of courae, 
the kst thing diat Bacoo wmild in- 
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dietiim est de natundi pfailosophia producta, et seientiis 
particulaTibas ad eam redactis, ut non fiat scissio et 
tranoatio (scientiarum ; nam etiam absque hoc, minu8 
de progresau spemndum est. 

CVIII. 

Atque de desperatione tollenda, et spe facienday ex 

prseteriti temporis erroribus Talere jussis, aut rectifica- 

tis, jam dictum est. Videndum autem et si quae alia 

sint, quae spem faciant. IUud vero occurrit ; si homi- 

nibus non quaerentibus, et aliud agentibus, multa utilia, 

tanquam casu quodam, aut per occasionem, inventa 

Ant ; nemini dubium esse posse, quin iisdem quserenti- 

bus, et hoc agentibus, idque via et ordine, non impetu 

et desultorie, longe plura detegi necesse sit. Licet 

enim semel aut iterum accidere possit, ut quispiam in 

id forte fortuna incidat, quod magno conatu et de in- 

dustria scrutantem antea fugit ; tamen in summa rerum 

proculdubio contrarium invenitur. Itaque longe plura, 

et meliora, atque per minora intervallay a ratione et 

industria, et directione, et intentione hominum, spe- 

randa sunt, quam a casu, et instinctu animalium, et 

hujusmodi, quse hactenus principium inventis dede- 

runt^. 

CIX. 
Etiam iliud ad spem trahi possit, quod nonnulla ex 



tead. Soch boolu as Hertchel't 
Discoiine on Natural Philosophy 
fonn tbe beet comment on fau 
meaaing. 

^ And yet even now how many 
greafc diaccrreriee are due to chance. 
Steam, lor eiample. In the apjrfi- 
cation of oor diaooyeries, however, 
modem timee are fsat more firnit- 
fol than the ancient would haye 
been; for we have grown vastly in 
ingmmUp, if we have not in gemms. 



The Baconian Form not having 
been discovered, hia remarks on 
the growth of knowledge by its 
means mnst always be oventrained. 
Man'8 office as interpreter qfNtUure 
mnst be more Hmited than Bacon 
believed it to be : bot at tbe aame 
time it allows of graater varietiea of 
power and eldll than he thought 
posaible. For modem Phyaics do 
anjTthing rather than level intel- 
lecta. 
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his^ quffi jam inveBta sunt, ejus sint generis, ut, snte- 
quam invenirentur, haud facile cuiquam in mentem 
venisset» de iis aliquid suspieari ; sed plane quis iUa ut 
impossibilia contempsisset. Solent enim homines de 
rebus novis ad exemplum veterum» et secundum phan- 
tasiam ez iis prasceptam et inquinatam, hariolari ; quod 
genus opinandi fallacissimum est, quandoquidem multa 
ex hiSy quse ex fontibus rerum petuntur, per rivuIoB 
consuetos non fluant. 

Veluti si quis, ante tormentorum igneorum^ inven- 
tionem, rem per effectus descripsisset, atque in hunc 
modum dixisset; inventum quoddam detectum esse, 
per quod muri, et munitiones quseque maximse, ex 
longo intervatlo concuti et dejici possint ; homines sane 
de viribus tormentorum et machinarum, per pondera, 
et rotas, et hujusmodi arietationes et impulsus multi- 
plicandis, multa et varia secum cogitaturi fuissent ; de 
vento autem igneo, tam subito et violenter se expan- 
dente et exsufflante, vix unquam aliquid alicujus imagi- 
nationi, aut phantasise^ occursurum fuisset ; utpote cujus 
exemplum in proximo non vidisset, nisi forte in terr» 
motu, aut fulmine, quse ut magnalia naturssy et non 
imitabilia ab homine» homines statim rejecturi fuis- 
sent. 

Eodem modo, si ante fili bombycini^ inventionem, 
quispiam hujusmodi sermonem injecisset; esse quod- 
dam fili genus inventum, ad vestium et supellectilis 
usum, quod filum linteum aut laneum tenuitate» et 
nihilominus tenacitate, ac etiam splendore et moUitie, 
longe superaret ; homines statim aut de serico aliquo 
vegetabili, aut de animalis alici\jus pilis delicatioribus, 
aut de avium plumis et lanugine, aliquid opinaturi 

» Cannon. m Silk. 




(ent ; Terum de verrais pusilli textura, eaque tam 
copioea, et se renovante, et anniversaria, nil fuissent certe 
commentnri. Quod si quis etiam de vermi verbum 
aliquod injecisset, ludibrio certe futurus fuisset, ut qui 
novas aranearum operas somniaret. I 

Similiter, si ante iDventionem acus nauticffi^, qois- 
piam hujusmodi sermonem intulisset ; inventum ease 
quoddam iuBtrumentum, per quod cardines et puncta 
coeii exacte capi et dignosci possint; homines statim 
de magis exquisita fabricatione instrumentorum astro- 
nomicorum ad multa et varia, per agitationera phanta- 
siic, discursuri fuiesent : quod vero aliquid inveniri 
poBsit, cujus motus cum cflelestibus tam bene conve- 
niret'"', atque ipsum tamen ex coelestibus non esset, sed 
tantum substantia. lapidea, aut nietallica; omnino in- 
credibile viaura fuisset. Atque hsec tamen, et similia, 
per tot mundi a^tates. homines latueruut, nec per philo- 
sopbiam, aut artes ratinnales inventa sunt, sed casu, 
et per occasionem ; suntque illius (ut diximus) generis, 
ut ab iis, qux antea cognita fuerunt, plane beterogenea 
et remotissima sint, ut prajnotio aUqua uihil prorsus ad 
illa conducere potuisset. 

Itaque sperandum omnino est^, esse adhuc in na- 
tura; sinn multa excellentis usns recondita, qute nuilam 
cum jam inventis cognationem habent, aut parallel)»- 
mum ; sed omnino sita sunt extra vias pbantasife ; quse 
tamen adtiuc inventa non sunt; quic proculdubio per 
mnltos saiculorum circuitus et ambages et ipsa quando- 

M The Magnetic needle and the as Steam, ElectTicity (and the Elec- 

MariDer'8 cumpata. tiic Telegnph, which is an applic»- 

** Here ia one of Bacon'» weak tion), tbe Cbronomeler, &c. And 

points. Il had been well had he are there not many more hidden 

de«pi»ed Gilbert a little less, and (;ifU of Nature which may hefore 

learned a littie more from him. tong be brought out for the use of 

^ This hope has been already mui i 
■mply fulfiUed in Buob diKoverie* 
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que prodibunt, eicut illa «iperiora prodierunt ; sed per 
Tiam» quam nunc traatamus, propere, et subito, et amal 
reprs^ntari, et anticipari possunt. 

CX. 

Attamen conspiciuntur et alia iuTenta c^s generis, 

quse fidem iaciant, posse genus bumanum nobilia in- 
yenta, etiam ante pedes posita» prseterire et trandlire. 
Utcnnque enim pulveris tormentarii, tcI fili bombjcini, 
Tel acus nauticse, tcI sacchari, Tel papyri, toI similimn 
iuTenta, quibusdam rerum et naturse proprietatibus niti 
Tideantur; at certe imprimendi artificium nil habet, 
quod non sit apertum et fere obTium. Et nihilominns 
homines, non adTortentes literarum modulos difficilius 
scilicet collocari, quam literse per motum manus scri- 
bantur, sed hoc interesse^ quod literarum moduli semel 
collocati, infinitis impressionibus, literse autem per ma- 
num exaratse, unicse tantum scriptioni sufficiant; aut 
fortasse iterum non advertentes, atramentum ita inspis- 
sari posse, ut tingat, non fluat ; prsesertim literis resu- 
pinatis, et impressione facta desuper ; hoc pulcherrimo 
invento (quod ad doctrinarum propagationem tantum 
facit) per tot ssecula caruerunt. 

Solet autem mens humana, in hoc iuTentionis curri- 
culo, tam laeTa ssepenumero et male composita esse, ut 
primo diffidat, et paulo post se contemnat ; atque primo 
incredibile ei Tideatur, aliquid tale inTeniri posse ; post- 
quam autem iuTentum sit, incredibile rursus Tideatur, 
id homines tamdiu fugere potuisse^. Atque hoc ipsum 
ad spem rite trahitur ; superesse nimirum adhuc magnum 



^ Gf. supra, I. 97. We can form of aU Orbhs, and the Lawa of 

hardly realise the tiine wiien (e. g.) Force. This paasage reminds ue of 

machinery waa unknown. llie Seneca't " Veniet tempua, qno poe- 

Aatronomer can hardly imagine teri nostri tam aperta noe nescisee 

himself ignorant of the Elliptical — *— — " 
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iiiTeDtonim emnnlum, qoi non solum ex operationibus 
inoognitis eraendis, sed et ez jam cognitis tranferendis» 
et componendis, et applicandis, per eam, quam diximmi 
experientiam literatam, deduci possit^. 

CXI. 
Neque illud omittendum ad iaciendam spem : repu- 
tent (si placet) homines infinitas ingenii, temporis, 
fitcultatum expensas, quas homines in rebus et studiis 
longe minoris usus et pretii collocant; quoram pars 
quota si ad sana et solida verteretur, nuUa non difficul- 
tas superari possit. Quod idcirco adjungere visum est, 
quia plane fatemur, historise naturalis et experimentalis 
collectionem, qualem animo metimur^, et qualis esse 
debeti opus esse magnum, et quasi regium, et multss 
operse atque impensse. 

CXII. 
Interim particularium multitudinem nemo reformi- 
det, quin potius hoc ipsum ad spem revocet. Sunt 
enim artium et naturse particularia pJuBnomena mani- 
puli instar ad ingenii commenta, postquam ab eviden- 
tia rerum diquncta et abstracta ftierint^^ Atque 
hujus vifle exitus in aperto est, et fere in propinquo ; 
alterius exitus nullus, sed implicatio infinita. Homines 
enim adhuc parvam in experientia moram fecerant, et 
eam leviter perstrinxerunt, sed in meditationihus et 
commentationibus ingenii infinitum tempus contrive- 
rant. Apud nos vero si esset prsesto quispiam» qui de 



s^ '' Ez opentioiiibiu ineognitia" tion. Of thiB, however, he only 

-Hnich (e. g.) M Electricity : ''ez completed two aections out of siz; 

jam oogni^" — such m the applica- vis. the Hutona Ventanm and the 

tkm of oertain adds to the bleaching Hittaria VUm ei Mortii. 

of linen. ^* This refera to the prindple of 

^ Hiii ooUection wat intended to Selection of Snitable Initanoe»-* 

€orm the third part of the InetanraF- " Prerogatives." 
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facto naturse ad interrogata responderet ^, panconim 
annorum esset inventio causanim et scientiarum om- 
nium. 

CXIII. 
Etiam nonnihil hominibus spei fieri posse putamos 
ab exemplo nostro proprio^ ; neque jactantiae causa 
hoc dicimus, sed quod utile dictu sit. Si qui diffidant, 
me videant, hominem inter homines setatis mese civili- 
bus negotiis occupatissimum, nec firma admodum vale- 
tudine, (quod magnum habet temporis dispendium) 
atque in hac re plane protopirum, et yestigia nullius 
sequutum, neque hsec ipsa cum ullo mortalium com- 
municantem ; et tamen veram viam constanter ingres- 
sum, et ingenium rebus submittentem, haec ipsa ali- 
quatenus (ut existimamus) provexisse: et deinceps 
videant, quid ab hominibus otio abundantibus, atque 
a laboribus consociatis, atque a temporum successione, 
post hsec indicia nostra expectandum sit ; prsesertim in 
yia, quse non singulis solummodo pervia est (ut fit in 
via illa rationali), sed ubi hominum labores et operae 
(prsesertim quantum ad experieutise collectam) optime 
distribui, et deinde componi possint. Tum enim ho- 
mines vires suas nosse incipient, cum non eadem in- 
finiti, sed alia alii praestabunt^. 



^i.e. Any one to answer our 
questions and tell ns what the fact 
ifly and what the result would be, 
without our having the hindrance 
and difficulty of going through each 
particular ezperiment. Here too 
peeps out Baoon'8 sanguine hope 
for knowledge. He evidently hoped 
for Bome such result to foUow upon 
the application of his new Method. 

^ Bacon'8 reference to him^elf in 
this place i8 perfectly just. What 
man before or after haa had such 



inaight into all branches of acience 
(compared with the ezisting state of 
knowledge), and at the same time 
ha8 been so actiyely employed in 
the affiurs of social life ? 

^ Here is the germ of the mo- 
dem principle of " Dividon of La- 
bour" 80 well drawn out by Adam 
Smith in the beginning of his Wealth 
of Nations. In thia, as in other 
thinga, increased swifiness brings 
with it a risk of want of stability. 
Division of labour ha8 a very 



;»'.- 
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CXIV. 
Postremo, etiamsi multo infirmior et obecurior aura 

spei ab tsta nova cantinente spiraTerit ; tamen omnino 

experiendum esee (nisi yelimus animi esse plane ab- 

jecti) statuimus. Non enim res pari periculo non ten- 

tatur, et non succedit^ ; cum in illo, ingentis boni ; in 

hoc, exiguse humanae operse jactura yertatur. Verum 

ex dictis, atque etiam ex non dictis, visum est nobis, 

spei abunde subesse, non tantum homini strenuo ad 

experiendum, sed etiam prudenti et sobrio ad cre- 

dendum. 

CXV. 
Atque de desperatione toUenda, quae inter causas po- 

tentissimas ad progressum scientiarum remorandum et 

inhibendum fiiit, jam dictum est : atque simul sermo 

de signis et causis errorum, et inertiae, et ignorantise, 

qu» iuTaluity absolutus est ; praesertim cum subtiliores 

causae, et quae in judicium populare aut observationem 

non incurrant» ad ea, quse de idolis animi humani dicta 

sunt, referri debeant. 

Atque hic simul pars destruens^ Imtaurationis no- 



m u TOw in g tendency on tbe minds 
of thoee who are engaged on it — a 
tendency met to a certain eztent in 
cities by the greater &dlitie8 for 
mental cultivation and aodal inter- 
comrse: but ttin bdping, on that 
development of qoick bat one-aided 
knowledge, which we mntt regard 
withfear. Amanwhoisaccnatomed 
to om narrow sphere of work mntt 
gxadiially become incapable of ge- 
neral and broader yiewB. He who 
haa to point needles all his life, ia 
not nnlikely to haTe a sharp but 
partial view of things. This evil cor- 
reBponda to that referred to above 
(I. 88), where Baoon apeakB of the 
enror of considering one sabject 
abadotely by itaelf . 



^ This is the principle applied 
by Bp. Butler in the Anak>gy, to 
the chances in £iyour of Christian- 
ity being true. If we neglect it, we 
run the risk of losing a great, an 
immeaaurable good, without any 
gain. U we embrace it, we do but 
run the litde risk (and la the riak 
not in itself a good ?) of a short 
watohfiiLiesa, and of aome aelf-de- 
nial, and if it be true, how the gain 
outweighs the toill A low argu- 
ment ; but one having weight with 
aome minds. 

^ ''Para destruens" — the nega- 
tive part : in whkh Bacon atill suc- 
ceeds in introdudng much that ia 
quite ctmstrMCtkfe — aa e. g. 1. 103- 
106. 
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stra claudi debet, quse perficitur tribus redargutioni- 
bus; redargutione mmirum humoMB ratianis natkxBj 
et sibi permissae; redargutione demonstrationvm : et 
redargutione theoriarum^ sive philosophiarum, et doc- 
trinarum, quae rec^tse sunt. Bedargutio vero earoia 
talis fuit» qualis esse potuit; videlicet per signa, et 
evidentiam causarum; cum confutatio alia nulla a 
nobis (qui et de principiis, et de demonstiationibai^ ab 
aliis dissentimus) adhiberi potuerit. 

Quocirca tempus est, ut ad ipsam artem et normam 
interpretandi naturam veniamus; et tamen nonnihil 
restat, quod prsevertendum est. Quum enim in hoc 
primo apkarismorum libro illod nobw propositimi sit, 
Qt tam ad intelligendum, quam ad lecipiendum ea, 
qu» sequuntur, mentes hominum prsqmrentur ; ex- 
purgata jam, et abrasa, et aequata mentis area, sequitur 
ut mens sistatur in positione bona» et tanquam BspeeXu 
benevolo, ad ea qute proponemus. Valet enim in re 
nova ad prsejudicium, non solum praeoccupatio fortis 
opinionis veteris, sed et prseceptio sive praefiguratio 
fiBdsa rei, quse afifertur. Itaque conabimur efficere^ ut 
habeantur bonae et ver», de iis quse adducimus, opinio- 
nes, licet ad tempus tantummodo, et tanquam usura- 
riae, donec res ipsa pemoscatur. 

CXVI. 

Primo itaque postuhmdum videtur^, ne ezistiment 
homines, nos, more antiquorum Grsecorum» aut quo- 
rundam novorum hominam, Telesii, Patricii, Severini^, 

^ ThMe prepaxmtorf ranarka an Bemm joxU propria Priodpau" 

a kind of dutPokjjs Xvoit, to dear His lyatem waa that of tbe anftagOD- 

away prqudicee aiid objections a- iam of two ineorporeal princi|to» 

gatnat the new metfaod. Heatt aad Cold, stviiggling lov thc 



^ BemardkM Tdetio waa a n»- domiBion over a thkd principle, 
tive of Gosenia, bom in 1509. He ris. passive matter. His views wen 
pubUshed a treatise '^De Natora not unliiEe those of 






aliquam iu pliilosopliia condere velle: neque 
enim boc agimus, neque etiam multuoi interes^e puta- i 
iDus ad liomiuum fortunas, qunles quis opiuiones ab- 1 
stmctas de natura ct rerum principiis babeat : ueque 
dQbium est, quin multa bujusmodi, et vetera revocari, 
et nova iutroduci possint ; quemadmodum et complura 
tbemata cceli supponi possunt, quK cum phtejwmmis , 
iat bene ponveniuDt, inter se tamen diaseutiuut. 

At nos de hujusmodi rebus opinabilibus, et simul in- 
utilibus, non laboramus. At contra nobis constitutum 
est experiri, au revera potentije et amplitudinis bu- 
manse lirmiora fundamenta jacere, ac fines iu tatius 
proferre possimus. Atque licet sparsim, et in aliquibus 
subjectis specialibus, longe veriora habeamus, et cer- 
tiora, (ut arbitraraur) atque etiam magis fructuosa, 
qaatn quibus homines adhuc utuntnr, (quse in quintom 
[nstaurationis nostrBe partem congeesimus**) tamen 



SccHnilun'B Lit. of Enropev part II. 
chap. iii. 4 9-10. 

Franetscn Palritio was h nalive 
of Chenoiii Dalntatia, boni 11)1539. 
He pnblished b treatiae against 
Amtotle, undcr ihe title of " Nova 
de UniTerBiB FhiloBophia." 

Marco Aureiic Seafriito waa a 
phyaiciau. He wbb born inCalabria, 
and pianised at XapleSi he, too, 
WTOte againBt Ariatotle. All tbete 
thrM were nearly coQtempaiar^ 
with Bbooh. 

'*>' It is a remarkable ^t that 
Dot one of ihe mx Pails of tbe 
butauratio wu evei completed ; 
imleu it were the firel, wtiicb 
ia entitied by Bacon, " Putitio- 
oea ScientiBnuii," ond which U 
eqnivalent to the " De AugtDeatiG 
Scienti&rum," wMcli he lei^theoed 
W ita pre»eDt sixe &ciin the shorWr 
tnstlise on the AdvBncemenl of 
Leamiog. The Second Pan also 



recewcd a large ahare of al 
for it includes the Nov. Org.. which 
however is unfiiiiBhed. Of the 
Third Part we have iDuch reoisiii- 
ing — chiefly in a fiagmenta^ Btate. 
The Parasceue, and the different 
coUections of Natural History be- 
long to iL Of the Fuurtb Part we 
seem to bave notbing eicept the 
" Scala Intellectus sive Filiun la- 
byTinlhi :" the fuller developmenl 
of the principlea stated supra, L 
103—106. The Fifth Part here 
mentioned is entitled " Prodromi 
aivG Anticipatiooes PhilosophiK Se- 
cundae," and wouid seem to be in- 
tToducUuy to the tfixth Part. Of 
ii we have Dolblng definiCely 1 
maining : unlesa it be the Prebce. I 
And, laBtly, the &zth Part— tht 1 
Second PhiloBophy — to wtich oU 
the olber live were Co be subservieiit 
Biid ministenBl, was, as fae saya 
heia, and also in tbe Diilributio, 
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theoriam nuUam miiversalemy aut integram proponi- 
mus. Neque enim huic rei tempus adhuc adesse yide- 
tur. Quin nec spem habemus vitse producendae, ad 
sextam Instauratimis partem (quae philosophiae, per le- 
gitimam naturae interpretationem inventae» destmata 
est) absolvendam ; sed satis habemus» ai in mediis 8o- 
brie et utiliter nos geramuB, atque interim semina 
veritatis sincerioris in posteros spaigamus, atque initiis 
rerum magnarum non desimus. 

CXVII. 

Atque quemadmodum sectse conditores non sumus; 
ita nec operum particularium largitores, aut pronus- 
sores^. Attamen possit aliquis hoc modo occurrere ; 
quod nos, qui tam sspe operum mentionem jBEU^iamuSy 
et omnia eo trahamus, etiam operum aliquorum pi- 
gnora exhibeamus. Verum* via nostra et ratio (ut 
saepe perspicue diximus, et adhuc dicere juvat) ea est ; 
ut non opera ex operibus, sive experimenta ex experi- 
mentis, (ut empirici) sed ex operibus et experimentis 
causas et axiomata» atque ex causis et axiomatibus 
rursus nova opera et experimenta (ut legitimi naturae 
interpretes) extrahamus. 

Atque licet in tabulis nostris inveniendi, (ex quibus 



beyond both his strength and his 
hopefl. He never attempted it. The 
scheme is magnifioent, and though 
posterity have not carried it out aa 
he sketched it, and though his 
" Methodus Sdentiarum" ia not 
Btrictly foUowedy yet no &ir mind 
will ref ose him the honour of hav- 
ing seen so glorious a prospect, and 
yet of having refrained from hasten- 
ing on to e^joy a foncied happinees 
in that "New Continent*' which 
he descried : of having diacovered 
much, and yet of his having been 



wiUing to spend hia Ufe in makiDg 
preparations for the safe and better 
entrance of others into the reward 
of his wisdom and labours. 

^ StiU no promiae of particular 
results or "fruit." Baconis anzious 
first to buUd up his Method, not in 
itadf an end, but a meana through 
which results maybe for ever newly 
attained. So above, he has the 
aame thoughty and the same iUua- 
tration frtmi Atalanta. Cf. I. 70» 
and 131. 



LIB. I. 117, 118. 1!3 

A para Imiauralionis conststit) atque etiam exem- 
plie particularium, (quse^' in secunda parte adduximus) 
atque insnper iu obaerTationibug nostris super bisto- 
riam, (qua' in tertia parte operis descripta est) quivis 
vel mediocris perspicacise et solertiBe, coiuplurium ope- 
nmi nobilium indicationes et deaignationes nbique no- 
tabit ; ingenuo tamen fatemur, bistoriam natumlem, 
quaru adbuc habemus, aut ex libris, aut ex inquisitione 
propria, iion tani copiosam esse et veriticatam, ut legi- 
tinia: interpretationi satisfaccre aut ministrare possit. 

Itaque si quis ad mecbanica sit magis aptus et para- 
tu8, atqiie sagax ad venauda opera, ex conversatione 
Hola cuin experimentis, ei permittimus et relinquimus 
illam industriam, ut ex bistoria tiostra et tabulis multn, 
(anquum iu via, decerpnt et applicet ad opera, ac veluti 
fcenus recipiat ad tempiis, doiiec sors baberi possit. 
N08 vero, cura ad niajora contendarous, uioram omnem 
prwproperam et praematuram in istiusmodi rebus, tan- 
1 Atalautae pilas (ut sa;pius solemus dicere) dam- 
Neque enim aurea poma pueriliter affectamu!^ 

I omnia iu victoria cursus artts super naturam poni- 
^; neque muscum aut segetem berbidam demetere 

^namus, sed messem teinpestivam expectamus. 

CXVIII. 

pccurret etiam alicui proculdubio, postquam ipsam 
ioriam nostram et inventiouis tabulas ]}erlegerit, ali- 



i 



' qaas" drpending on 
'um,*' I read " qii»" 
1 "exemplis," — follow- 
c Bnala to the Ed. 1610. 
^Tbii u otwcure. Some doubt 
ectneos o( the reading, but 
a aulhoritf tot any other. 
W'outl'B tninfJatioD of the pasaage 
1« absolutelf (ipposed to tbe Iruth. 
a> ifaough Bacon wonld ever wish 



o make " ihe ci 



le of.^rt outitrip 



do not h&stea to paher unripe re- 
Bults, hut reat everylhing upon iho 
victory which tystematic Art (Buch 
Beema lo be the fienae of Curnu 
Arlwi) will g&in over Nalun ; so 
tihall we ulitain not ihe unfit mosa, 
or green bbde of cora, bul the per- 
fect and seawnahle harveat.'' 
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quid in ipsis experimentis minus certom, ye\ omnino 

&l8um ; atque propterea gecum fortasse reputabit, fiui- 

damentis et principiis falsis et dubiis inventa noste 

niti. Verum hoc nihil est ; necesBe enim eat, talia sub 

initiis eyenire. Simile enim est, ac si in scriptiooe» ant 

impresdone, una forte Htera, aut altera» perperam po- 

sita aut collocata sit ; id enim legentem non multain 

impedire solet, quandoquidem errata ab ipao sensu hr 

cile corriguntur. Ita etiam cqgitent homines» multa in 

historia naturali experimenta ialso credi et redpi poflse; 

quse paulo post a causis et axiomatibus inventas fiieile 

expunguntur et rejiciuntur. Sed tamen Terum est, si 

in historia naturali, et experimentis, magna, et crebra, 

et continua fiierint errata, illa nuUa ingenii aut artis 

felicitate corrigi aut emendari posse. Itaque d in his- 

toria nostra naturali, quse tanta diligentia, et seyeritate, 

et fere religione probata et collecta est, aliquid in par- 

ticularibus quandoque subsit falsitatis, aut erroris; quid 

tandem de naturali historia vulgari, quse pras nostra 

tam negligens est et £EtciIis, dicendum erit ? aut de phi- 

losophia et scientiis super hujusmodi arenas (vel syrtes 

potius) sedificatis ? Itaque hoc, quod diximus, neminem 

moveat^. 

CXIX. 
Occurrent etiam in historia nostra et experimentis 



^ This is a wise axiom : and ad- 
ministers a rebuke to such eager 
critics as Le Maistre. We shall 
have, of course, to notice continnal 
errors in Bacon'8 Physical Know- 
ledge ; errom which to us seem 
ftrange, but in his day were pardon- 
able, and sometimes praiseworthy. 
— ^These errors no how yitiate hia 
principlea ; and no one would more 
gladly have corrected them than 
Bacon himself. It ia one of the 
fiinctiona of a growing Philoeophy 



to accept the good, and to diminftfa' 
the faults of all who have befoie 
written ; and so it comes that most 
worka on Physica are obsolete in a 
few yeara. But it is the gk>ry of 
this work that no courae of yean 
can render it obsolete, and that as 
Physical Sciencea flourish, it wiU 
obtain more and more reepect ; for 
ita general principka will stand, and 
its inaight into Nature is deep; 
and often its very faalta are in- 
stnictive. 
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m res; primo leves et vulgatse, deinde viles et 
ales, postremo nimis subtiles ac mere speculativse, 
isi nullius usus : quod genus rerum hominum stu- 
ertere et alienare possit. 

[ue de istis rebus» quae yideutur vulgats, illud 
les cogitent; solere sane eos adbuc nibil aliud 
quam ut eorum, quse rara sunt, causas ad ea, 
requenter fiunt, referant et accommodent : at ip- 
, quse frequenter eveniunt, nullas causas inqui- 

sed ea ipsa recipiant tanquam concessa et ad- 

4 

• 

]ue non ponderis, non rotationis coelestium, non 
9, non frigoris, non luminis, non duri, non mollis, 
enuis» non densi, non liquidi, non consistentis, 
nimati, non inanimati, non similaris, non dissi- 
9, nec demum organici causas quserunt ; sed, illis 
%m pro evidentibus et manifestis receptis, de cse- 
rebus, quse non tam frequenter et familiariter oc- 
it, disputant et judicant. 

I vero, qui satis scimus, nullum de rebus raris aut 
libus judicium fieri posse, multo minus res novas 
em protrahi, absque vulgarium rerum causis, et 
um causis rite examinatis et repertis ; necessario 
I vulgarissimas in historiam nostram recipiendas 
illimur. Quinetiam nil magis philosophiae ofie- 
eprehendimus, quam quod res, quse familiares sunt, 
quenter occurrunt, contemplationem hominum 
lorentur et detineant, sed recipiantur obiter, ne- 
irum causae quseri soleant : ut non ssepius requi- 
informatio de rebus ignotis, quam attentio in 



lere is great wisdom in to ordinaiy life " nt dotetur Tita 

[ing attention to " common humana noyis inventin et copiis." 

It is a part of Baoon'8 I. 81. 
x> roake Phitosophy usefiil 

I 2 
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cxx. 

Quod yero ad rerom vilitatem attinet, vel etiam 

torpitudinem, quibus (ut ait Plinius^) honoe pnebDduB 

est ; ese res, non minus quam lautissimse et pretioas- 

simae, in historiam natundem recipiends sunt. Neqne 

propterea polluitur naturalis historia: sol enim seqne 

palatia et cloacas ingreditur, neque tamen pollnitor. 

Nos autem non capitolium aliquod aut pyramidem ho- 

minum superbis dedicamus aut condimus, sed tem- 

plum sanctum ad exemplar mundi iu intellectn humano 

fundamus. Itaque exemplar sequimur. Nam quicquid 

essentia dignum est, id etiam scientia dignum, qme est 

essentis imago^. At yilia seque subsistunt, ac lauta. 

Quinetiamy ut e quibusdam putridis materira, veluti 

musco et zibetho, aliquando optimi odores generantnr; 

ita et ab instantiis vilibus et sordidis quandoque exi- 

mia lux et informatio emanant. Verum de hoc nimis 

multa; cum hoc genus fastidii sit plane puerile et 

eifceminatum. 

CXXI. 

At de illo omnino magis accurate dispicieudum ; 

quod plurima in historia nostra captui Tulgari, aut 

etiam cuivis intellectui, (rebus prsesentibus assuefacto) 

videbuntur curiosse cujusdam et inutilis subtilitatis. 

Itaque de hoc ante omnia et dictum et dicendum est. 

Hoc scilicet ; nos, jam sub initiis et ad tempus, tantum 

lucifera^^ experimenta» non fructifera quierere ; ad ex- 

^ Pliny, Nat. Hist. XI. a. Renim Knowledge. Taking ettai/ui in itt 

natura nnsquam magis quam in mi- widest Bense, this would stand for a 

nimiB tota est. Quapropter, qu»ao, deacription of Truth itaelf, m it it 

ne hsec legentea, quoniam ez hls known to us. 

spemunt multa,etiam relata fastidio ^^ Cf. I. 70. 99. 117. 

damnenty cum in contemplatione The firat peiiod of Indoction it at 

naturse nihil poaait videri superva- little fruitful aa the seed-aowing ii; 

cuum. for in Phyaict, as in all elte, thoe it 

M A fine and brief description of need of " Faith and Patience.'' We 



UB. I. 130.121. 
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i creationis divinse, quod Biepius diximu^, qure 

rdie lueem tantum produxit, eique soli unum In- 

i diem attribuit, neque iilo die quicquam mate- 

ris immiscuit. 

wpie si quis istiusmodi res nullius esse usus putet, 

[bogitat ac si nullum etiam lucis esse usum cen- 

■Qia «8 scilicet solida aut materiata non sit. At- 

Bvera dicendum est, simplicium nnturHnim cogni- 

ii bene examinatam et definitam tiistar lucis esse; 

td univerea operum peuetralia aditum pnebet; at- 

i agmina operum et turmas, et axiomatum no- 

tonim fontes, potestate quadam complectitur, et 

I trahit; in se tamen non ita magni usus est. 

; literarum elementa pcr se et separatim nihil 

nt, nec alicujus nsus sunt; sed tamen ad omnis 

I compositionem et apparatum instar niaterife 

I snnt. Etiam semina rerum, pot«state valida, 

i in processu suo) nibili eunt. Atque lucis ip- 

idii dispersi, nisi coeant, beneficium suum uon 

iuntur. 

1 si quis subtilitatibus speculativis offendatur; 
i scholaeticis viris dicendum erit, qui subtilitati- 
tDensum indulserunt? QuEe tamen subtiiitates in 
Taut sbltem vulgaribus notionibus, (quod tantun- 
nlet) non in rebus aut natura cousumptjB fue- 
atque utilitatis expertes erant, non tantum in 
i^ sed etiam in coneequentiis: tales auteni non 
il^ ut haberent in pnt^sens utililatem nullam, sed 

r 

iap clear from the inipatience 
ifcHowB nothiog but thst 
|aiowl«dg« brings iitimeiliate 
t tbat which produces only 
mfltable and huitful thams 
Mb, So BacoD'i " aubtililaB" 
in ii not one of ai^- 



ment or wit, nor of wordB ; but a 
keen insight into facli ; a quickne«s 
in detectioft and rejectiDK wronK io- 
Btancet; a readiiKsa at «ifting and 
inveatigating ; a BharpneM at Bedng 
rescmblanccsanddifiereiices; askiU 
of 
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per consequens infinitam; quales sont eae de qniboB 
loquimar. Hoc yero sciant homines pro certo, omnem 
Bubtilitatem disputationum et discursuum mmtis, n ad- 
hibeatur tautum post axiomata inyenta, seram ease et 
pra&posteram : et subtilitatis tempus yerum ae pio- 
prium, aut saltem prsecipuum» yersari in pensitaDda 
experientia, et inde constitueudis aidomatibus: nam 
illa altera subtilitas naturam prensat et captat, aed 
nunquam apprehendit aut capit. £t yerissimum certe 
est, quod de occasione sive fortuna dici solet^ si tnms- 
feratur ad naturam : yidelicet, eam a Jinmte oamatamj 
ab occipitio calvam esse^. 

Denique de contemptu in naturali historia renun 
aut yulgarium, aut yilium, aut nimis subtilium, et in 
originibus suis inutiHum, illa yox mulierculs ad tiuni- 
dum principemy qui petitionem ejus» ut rem indignam 
et majestate sua inferiorem, abjecissety pro oraculo sit; 
Desine ergo rex esse ^ : quia certissimum est, imperium 
in naturam, si quis hujusmodi rebus» ut nimis exilibus 
et minutis, vacare nolit, nec obtineri nec geri posse. 

CXXII. 

Occurrit etiam et illud; mirabile quiddam esse et 
durum, quod nos onmes scientias atque omnes auctores 
simul, ac veluti uno ictu et impetu, summoveamus: 
idque non assumpto aliquo ex antiquis in auxilium et 
prsesidium nostrum, sed quasi viribus propriis. 

Nos autem scimus, si minus sincera fide agere yolu- 
issemus, non difScile fiusse nobis, ista, quse afieruntur. 



^ HuB thonght is found in one a Hezameter found in Dionyaai 
of the fablee of Phsdras, v. 8, on Cato, Distich. de Moiibiu II. 26. 
** Occasio Depicta.'' Also there is (circ. A. D. 400.) 

*' Fronte capillata, post est Occasio calva." 
This is of couFse the Liatin form of the forelock." 
our proverb about " taking Time by ^ Told of Philip of Maoedon. 




I aJ antiqua siecuia aute Gnecorum tem{)ora, (cum 
scientice de natura niagis fortasse, sed tamen inajore 
cuni silentio, florueriut; neqiie \n Gra^coruni tubas et 
fistHlaa* adhuc incidissent) vel etiani (per partes cert«) 
ad atiquos ex Grtecis ipsis referre, atque astipulationem 
et bouorem iucle petere: more novonim hominum, qui 
nobiUtatem sibi ex antiqua aliqua prosapia, per genear 
logiarum favores, astruunt et affingunt. Noa vero 
rerum evidentia freti, omnem commenti et impostura; 
conditionem rejictmus, neque &d id quod ngitur plus 
interesse putamus, utrum, quse jam invenientur, anti- 
quis olim cognita, et per rerum vicissitudines et siecula 
occidentia et orientia sint; quam, hominibus curx esse 
debere, utrum novus orbis fuerit insuia ilJa Atlautis^', 
et veteri mundo cognita ; an nuoc primum reperta. 
Rerum enim inventio a naturse luce petenda, non ab 
antiqaitatia tenebris repetenda est. 

Quod vero ad universalem istam reprehensionem 
attinet, certissimum est vere rem reputanti, eam et 
magia probabilem esso, et magis modestam, quam si 
facta fuisset ex parte. Si enim in primis uotionibus 
errores radicati non fuisseut, fieri non potuisset, quin 
nonnulla recte inventa, alia perperam inventa correxis- 
sent. Sed cum errores fundamentales fuerint, atque 
ejusmodi, ut bomiucs potius res neglexeriiit ac pneter- 
ierint, quam de illis pravum aut falsum judicium fece- 
rint; minime rairum est, si homiues id non obtinu- 
erint, quod non egerint ; nec ad metam pervenerint, 



c Befening to the muBic to wbich tbe Gre«k araiieB were wont t( 

In perfecl plialanic to the Doiiaa mood 
Of flutea aQd Boft recordera : such as raiBed 
To height of nobleit temper heroea old 
Anoing to battle. Milton, Par. Lost, 1. 549. 

« 8t» Plato, Tini. aj. a— »*q(|. 
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quam non poeuerint aut coUocarint ; neque viam emena 
gint» quam non ingressi sint aut tenueriut. 

Atque insolentiam rei quod attinet; certe si qnis 
manus constantia atque oculi Tigore lineam magis rec- 
tam, aut circulum magis perfectum se deseribere posse, 
quam alium quempiam, sibi assumat ; inducitur scilicet 
fitcultatis comparatio : quod si quis asserat, se, adhibita 
regula, aut circumducto circino» lineam magis rectam, 
aut circulum magis perfectum posse describerey quam 
aliquem alium vi sola oculi et manus ; is certe non admo- 
dum jactator fiierit. Quin hoc, quod dicimus, non solam 
in hoc nostro conatu primo et inceptiyo locum habet ; 
sed etiam pertinet ad eos, qui huic rei posthac incom- 
bent. Nostra enim via inveniendi scientias exaequat 
fere ingenia ^, et non multum excellentiae eorum reiin- 
quit : cum omnia per certissimas regulas et demonstra- 
tiones transigat. Itaque haec nostra (ut saepe diximus) 
felicitatis cujusdam sunt potius quam facultatis, et po- 
tius temporis partus ^ quam ingenii. Est enim certe 
casus aliquis non minus in cogitationibus humanis, 
quam* in operibus et factis. 

cxxiri. 

Itaque dicendum de nobis ipsis quod ille per jocum 
dixit, praesertim cum tam bene rem secet : Fieri non 
potest ut idem sentiant, qui aquamy et qui vinum bi» 
bant^. At caeteri homines, tam veteres quam novi, 
liquorem biberunt crudum in scientiis, tanquam aquam, 
vel sponte ex intellectu nmnantem, vel per dialecti- 

^ This, as we have before notic- there is as mnch play for ability 

ed, has neyer followed from the now, and as strong a distinction 

growth of Physical Philosophy. between men's powers, as ever thers 

(Cf. tupr. I. io8.) Had an ezact was. 

Method, 8uch as Bacon seems to ^ Cf. supr. I. 78. Alao I. 97. 
have hoped for, been possible, this ^ The saying of Philocrates aboat 

result might have taken place : but Demosthenea. 
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k, tanquam per rotas ex puteo haustam. At noa 
liquorem bibimua et propinamus ex intinitts confectum 
nvis, ijsque nmturis et tempestivis, et per racemos 
quosflam collectis ac decerptis; «ubinde in toreulari 
pressis, ac postremo in vase repurgatis et clarificatis. 
ItMue nil mirum, si nobis cum aliis non conveniat. 

B[ CXXIV. 

^Btctirret proculdubio et illud : nec metam aut scO' 
pam scientiarum a nohis ipsis (id quod in aliis repre- 
liendimus) verum et optimum prspfixum esse, Esae 
enim eontemplationem veritatia omni operum utilitate 
et magnitudiiie digniorem et celsiorem : longam vero 
istam et sollicitam monim in experientia et materia, et 
rerum particularium fluctibus, mentem veluti humo 
afBgere, vel potius in Tartarura quoddam confusionis et 
perturbationia dejicere; atque ab abstractiK sapientiac 
serenitate et tranquillitate (tanquam a statu multo di- 
viniore®) arcere et summovere, Nos vcro huic rationi 
libenter assentimur ; et lioc ipsum, quod innuunt ac 
prffloptant, pnecipue atque ante omnia agimus. Etenim 
verum exemplar mundi in intellectu humano funda- 
mus; quale invenitur, non quale cuipiam sua propria 
ratio dictaverit. Hoc autem porfici non potest, nisi 
facta mundi dissectione atque anatomia diligentissima. 
Modulos vero ineptos mundorum et tanquam Bimiolas*^, 



« ThiB is both Platonic and Peri- 
patetic. Cf. Ariit. Eth. Nic. i. 7. 
The jSini dtupiiriji^c wai described 
u a fltate uadbturbed by nioral 
(tonna or triata, in whicli man bjr 
pure contemplHtion approached tbe 
knowled^e of thioga sa ihey are, 
not as tbey seem; and gnw mote 
and inore like to the Divine Na- 
tuie, whose whole Being (accord- 
ing to Ariatotle) is conlempladve. 
Bteon'! ancw«r Ui tbia objection u 



excellent. A knowledge of Nature 
ia bIeo a koowledge of Trutb. God 
is its Aatbor ; and by studying the 
" Ideaa of the Divine Mind" we 
attain to a conception of what is 
true. " Tfulb and Utility" rather 
tban " Utility and Progress" (aa 
Macaulay reada it) were Bacon'e 
ivatj^hwonis. Cf. supr. I. 81. 
** '■ BulFoonerieB." The word ii 
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quas in philosophiis phantasise hominum extraxenmt, 
omnino dissipandas edicimus. Sciant itaque homines, 
(id quod superius diximus) quantum intersit inter hu- 
man» mentis idola et divinae mentis ideas ^. Illa enim 
nihil aliud sunt quam abstractiones ad placitum ® : hs 
autem sunt vera signacula creatoris super creatuns, 
prout in materia per lineas veras et exquisitas impri- 
muntur et terminantur. Itaque ipsissims res sunt (in 
hoc genere) veritas et utilitas ; atque opera ipsa pluris 
&cienda sunt, quatenus sunt veritatis pignora, qaam 
propter vitse commoda ®. 

cxxv. 

Occurret fortasse et illud : nos tanquam actom 
agere; atque antiquos ipsos eandem, quam nos, viam 
tenuisse^. Itaque verisimile putabit quispiam etiam 
nos, post tantum motum et molitionem, deventuros 
tandem ad aliquam ex illis philosophiis, quse apud anti- 
quos valuerunt. Nam et illos in meditationum suarum 
principiis vim et copiam magnam exemplorum et par- 
ticularium paravisse ; atque in commentarios, per locos 
et titulos, digessisse; atque inde philosophias suas et 
artes confecisse, et postea, re comperta, pronuntiasse ; 
et exempla ad fidem et docendi lumen sparsim addi- 
disse; sed particularium notas, et codicillos, ac com- 
mentarios suos in lucem edere, supervacuum et moles- 
tum putasse : ideoque fecisse, quod in sedificando fieri 
solet; nempe post sedificii structuram, machinas et 



^ Cf. 8upr. I. 33. ledge of God'8 V^orld. The us»- 

w Cf. 8upr. 1. 104. fulness, the " vitse commoda," will 

^ This passage defenda Bacon follow naturally. 

from anj charge of utilitarianism. 70 fiiig ig jq^^ ^Hao above, 1. 104, 

Re8ult8 of Physical Science must 105. 

be firat aought, because they are Cf. also on thia point Hallam'8 

pledgea of Truth — because they Lit of Europe, part III. chap. iiL 

ahew that we are gaining aome know- § 45. 
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corispectu amorisBe. Neqne aliter &ctu[n 
I oredere certe oportet. Veruni nisi quis omuiDO 
ttos fuerit eorum, quse superiua dicta suut, huic 
•qjectioni (aut scrupulo potius) faciie respoiidebit. 
Formiiin enim inquirendi et inveuiendi apud antiquos 
et ipsi profitemur, et scripta eorum pr£c se ferunt. Ea 
autem non alia fuit, quam ut ab exemplis quibusdam 
et parttciilaribus (additis notionibus communibus, et 
fortasse portioiie oonnulla ex opiulonibus receptis, quse 
maxime placuerunt) ad couclusiones maxime generales 
sive principia scientiarum advolarcnt ; ad quorura veri- 
tatem immotam et fixam, conclusiones inferiores per 
media educerent ac probarent; ex quibus artem con- 
jtitoebant. Tum demum si nova particularia et ex- 
Bupla mota esseat et adducta, quic placitis suis refra- 
^Kentur; illa aut per distiuctioneB, aut per regularum 
guanim explanationes, in ordinem subtiiiter redigebant ; 
aut denmm per exceptiones grosso modo summove- 
bant: at rerum particularium non refragantium causss 
ad illa principia sua laboriose et pertinaciter accommo- 
dabant^^ Venim nec historia uaturalis et expenentia 

ferat, quam fuisse oportebat (longe certe abest), et 
adrolatio ad gencralissima omnia perdidit. 
oci 



4 



CXXVI. 

wurret et illud ; nos, propter inhibitionem quau- 



'I Tbii is an evil agaiDBt which 
Bscon stniggled hard. Aad eveu 
now ihere is peril from " ihe epiril 
of S^Btem" — men find it so haril lo 
be honest : and when ihey have ar- 
rived at ihe reat Eind quiet of a deli- 
iiite Law, tbe templadon to «but 
their eye« agaiiiHt whatever seem« 
oppoeed to it, ia imnuinse. Of tbe 
hetter way of r«garding " excep- 
tiona" a veiy good iuatance i« to be 



found in the way in which AatTono- 
merK noticed the perturbationi of 
Uraous — factswhich apparcnlljrini- 
btated againit tbe Lawi of Planeta- 
ry Moiion. They did itot explain 
away the fact ; but Bought ita cause, 
and 80 diecovered Neplune. ThB 
induction that had taught men the 
Law of Grai-ity was tou atrong to 
lie overthroirn by an apparent " In- 
itanba in ooDUBrium." 
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dam pronnntiandi, et principia certa ponendi, donee 
per medios gradus ad generalissima rite penrentnm sit; 
suspensionem quandam judicii tueri, atque ad acatalqih 
siam rem deducere ^. Nos vero non acatalepsiam^ sed 
eucatalepsiam meditamur et proponimus: sensui enim 
non derogamus, sed ministramus; et intellectum non 
contemnimus, sed regimus. Atque melius est scire 
quantum opus sit, et tamen nos non penitus scire 
putare, quam penitus scire nos putare, et tamen nil 
eorum, quse opus est, scire ^. 

CXXVII. 

Etiam dubitabit quispiam potius quam objiciet; 

utrum nos de naturali tantum philosophia, an etiam 
de scientiis reliquis, logicis, ethicis, politicis, secundnm 
Tiam nostram perficiendis, loquamur^^. At nos certe 



72 Cf. Bupr. I. 89. To this ob- 
jection an answer is to be found in 
8uch sayings of Bacon'8 aa " If a 
man wiU begin with certainties, he 
BhaH end in donbts ; but if he will 
be content to begin with doubta» he 
shaU end in certainties.*' Ady. of 
Leaming, p.51. 

7' In thisBacon must have had the 
f 2pcoma of Socratea before his eyes. 
See Apol. Socr.p.3i&c. TheKnow- 
ledge of our Ignorance is one of the 
chief and best forms of Knowledge : 
and one which grows upon wise 
men : as we see in the case of Sir 
Isaac Newton, and his saying that 
" he felt like a child gathering peb- 
bles on the shore of an infinite 
ocean/' &c. 

^^ What are the limita of this Me- 
thod ? As it is intended to be parely 
Instrumental, why should it not be 
applicable to aU subjects of Human 
Knowledge ? Not that Bacon would 
have dreomed of superseding Reve- 
lation, as the Pontivists would do, 



and declare that he wiahed to do : 
but that for all thinga which God 
has giyen Man to leam for himself, 
this Method ts the beat and surest. 
And though the Method now in use 
is not exactly such as Bacon ex- 
pected, BtilL his obsenrations here 
are perfectly just, and apply to it 
We may discuaa inductively Logic, 
as the Analysis of certain Intellec- 
tual Phenomena : Ethica, aa the 
study of our Moral Natore — (doe 
regard being had to God'8 levealed 
wUl on certain Moral questionB): 
Politics, as the study of Uie combi- 
natione of the Civil and the Sodal 
Ldfe. The first of these ia now ra- 
ther Paychology, and (to a certain 
extent) Pathology, than Logic — and 
we need not fear any attempt to 
confuse Intellectwith Brain, and ao 
to introduce a materialist view of 
our Mental Powers; and perhaps 
no more legitimate tphope for Mo- 
dem Induction can be foond than 
this. The Constitntion of Man'i 



de UDiversis htec, qu33 dicta suiit, intelliginiUB : atque 
quemadtuoduDi vulgaris logica, qu£e regit res per syllo- 
gisiDum, non tantum ad naturales, sed ad oiunes scien- 
tias pertinet; ita et nostra, quse procedit per inductio- 
wnt, onmia coniplectitur. Tam eiiim bietoriam et 
tabalaa inrenieDdi conficimus de iia, metu, et verecun- 




Intelleclual Nature is baieil oa cer- 
taia almoBt iitvariable laws ; and tbe 
dlBereacea are iwiuiUjr tbo«e of de- 
gtte, DOt of kiDd, BDd faere tbe re- 
searches of Medicine anil of 1'bilo- 
sophf combinfl. 

For Lbe ijecond aabject, Ethics, 
it it almoat enougb to refer to Bi- 
ahop Batler'» seriaonsi which are 
througbout a saccessful appbcHtion 
□f the inductive priaciple. Upoa 
Ihis part of ils appUcatJon the Sta- 
liatics H> dibgenUy galberod duhng 
ihe laat few yeara tvill have great 
efTect; so long as men keep frooi 
ibe trror ol tnutiiig onty to " Moral 
Averages." On tlus bear all recordi 
of CTime, as well aa a]l chronicles of 
TirtuiDUB and heroic deedH. \t the 
same time, lest we abould be tempt- 
ed to fall into a NecesBitorian view 
of Morale (than which Quthing, 
can be more fatal to a good life, and 
moral improvement} we bave tbe 
ciintinual mystery of tbe Human 
WiU before ue. Who Bhail reduce 
ile acUon to exact calculable ruleE ? 
Who ahall allirm ihe amount and 
kind of motire required for evea the 
Bclfsame act in two differeot per- 
Boaa. Experiment loo iii very diHi- 
cult in Murali ; and (rom tbe hid- 
den natureof eachman'B"heart" — 
(by which, we take it, is meant ibe 
intemal motive power causing Mo- 
ral ,\cliona)— observtttion is almosl 
aa difScult. Still much may be 
done even here. .\nd the StaUsticn 
mentioned above are a definile ex- 
uteBHion of certain fBCts in oui Hq- 



cial economy, and belong to an in- 
termediate poBition belween Morals 
aad Social noXiriK^. Nor is there 
aoy tnare ground for objeciiDg to 
" Moral Averages" as in theiUHelves 
levelliog men ; Ihan ibere would be 
fui saying that ibe StatiBtics of the 
aveiages of life determined the 
time of any indii-iduBl's death. Th« 
only (luestion of any difficully re- 
«pecting an Iiiducdve Ireatmeat of 
Morals seems to be this — Doea sucb 
a treatmeat mean that there ore no 
a priori, i,e. no revealed pnnciple* 
of Moral guidauce } It does oot 
seem «o at first eighl: tbough, tike 
all investigationa into " intermediate 
Axioms," or "Second Cause«," it 
muiit huve a teodency towards leod- 
ing men to rely on obBervation, and 
to forget tbe revealed Will of God. 
For Bacon's mure eipanded views 
on Morok see De Augm. Scient. 
Bk.vii. Cf. also supr. I. 8o; and 
Hallam'B Ljt. of Europe, part 111. 
chap. iii. § 67 — 75 j also, Whewell 
oD Inducliun, p. 77. 

For the third subject, Politio.we 
have the facts of UlBtory for ihe 
]i3St, aud obBerVBtion for tbe pre* 
Bent. A very diflicult mBlter.tbough, 
it is to reciify our Politicsl priad- 
plcB ; for notbing in tbis world i» w 
full of error, or leads lo ao grave 
results as an Bttempt ta draw out 
paralleta in History, where tbe casea 
are apparently, and not really, ftna- 
lugouB. See also MiU's Logic, Bk, 
VI. chap. ii. See AmoId'a 'rbuc, 
vol. 1. App. 
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dia, et similibuB ; ac etiam de exemplis rerum civilinm: 
nec minus de motibus mentalibus memorise, composi- 
tionis et divisionis, judicii, et reliquorum, quam de 
calido et frigido, aut luce, aut vegetatione, aut simili- 
bus. Sed tamen cum nostra ratio ifUerpreUxndi^ post 
historiam prseparatam et ordinatam, non mentis tantum 
motus et discursuSy (ut logica vulgaris) sed et rerum 
naturam intueatur ; ita mentem regimus, ut ad remm 
naturam se, aptis per omnia modis, applicare possit. 
Atque propterea multa et diversa in doctrina interpre- 
tationis pnecipimus, quae ad subjecti, de quo inquirimus, 
qualitatem et conditionem, modum inveniendi nonnulla 
ex parte applicent 

CXXVIII. 
At illud de nobis ne dubitare quidem fas sit ; utrum 
nos philosophiam et artes et scientias, quibus utimur, 
destruere et demoliri cupiamus : contra enim, earum et 
usum et cultum et honores libenter amplectimur. Ne- 
que enim ullo modo ofBcimus, quin istse, quse invala- 
erunty et disputationes alant, et sermones oment, et ad 
professoria munera ac vitse civilis compendia adbibean- 
tur et valeant ; denique tanquam numismata qusedam, 
consensu inter homines recipiantur ^^. Quinetiam sig- 
nificamus aperte ea, quae nos adducimus, ad istas res 
non multum idonea futura ; cum ad vulgi captum de- 
duci omnino non possint, nisi per effecta et opera tan- 
tum. At hoc ipsum, quod de affectu nostro et bona 
voluntate erga scientias receptas dicimus, quam vere 
profiteamur, scripta nostra in publicum edita (prsesertim 
libri De progressu sdentiarum) fidem faciant. Itaque 
id verbis amplius vincere non conabimur. Illud interim 
constanter et diserte monemus, his modis, qui in usu 

7* Cf. Prefim. Also supr. I. 35. 



Bmit, nec magno9 in scientiarum doctrinis et contcm- 
■platione progressua fieri, nec illas ad amplitudinem 
operum dediici posse. 

CXXIX. 
Superest ut de fihis excellentia pauca dicamus. Ea 
si prius dicta fuissent. votis Himilia videri potuissent : 
fied spe jam facta, et iniquis prsejudiciis sublatis, plua 
fortasse ponderis habebunt, Quod si nos omnia perfe- 
cissemus et plane absolvissemus, nee alios in partem et ' 
consortiuni laborum subinde vocaremus ; etiam ab hu- 
jusmodi verbis abstinuissemus, ne acciperentur in 
pnedicationem nieriti nostri. Cum vero aliorom in- 
dustria acuenda sit, et aninii excitandi atque accen- 
dendi; consentaneum est, ut qnsedam hominibus JQ , 
mentem rodigamus. 

Primo itaque, videtur inventorum nobiHum iDtro- 
ductio inter actiones humanas longe primas partes 
teuere: id quod antiqua saecula judicaverunt. Ea 
enim rerum inventoribus divinos honores tribuerunt : 
iis autem, qui in rebus civilibus merebantur, (quales 
erant urbium et imperiorum conditores, legislatores, 
patriarum a diuturnis malis liberatores, tyrannidum 
debellatores, et his similes) heroum tantura honores 
decreverunt. Atque certe si quis ea recte conferat, 
justum hoc prisei sa;cuii judicium reperiet. Etenim 
iuventorum beneficia ad universum genus liumanum 
pertinere possunt; civilia ad certas tautummodo homi- 
num sedes: hEec etiani non iiltra paucas letates durant; 
illa quasi perpetuis temporibus. Atque status emen- 
datio in civilibus non sinc vi et perturbatione plerum- 
que procedit : at inventa beant, et beneficium deferunt ' 
absque alicujus injuria aut tristitia. 
^— Etiam inventa quasi novae creationes sunt, et divino- ' 
^km operum imitamenta, ut bene cecinit ille: 
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Primam frugiferos foetns mortalibas sgria 
Dididerunt qaondam prsestanti nomine Athense : 
£t RECREAVERUNT vitam, legesqae roganint.7< 

Atque videtur notatu dignum in Salomone; quod 
cum imperio, auro, magnificentia operum, satellitio, h- 
mulitio, classe insuper, et nominis claritate, ac summa 
hominum admiratione floreret; tamen nihil horum 
delegerit sibi ad gloriam, sed ita pronuntiayerit : CfiO' 
riam Dei esse^ celare rem; ghriam regis^ incestigare 
remP. 

Rursus (si placet) reputet quispiam, quantum intersit 
inter hominum vitam in excultissima quapiam Europie 
prorincia, et in re^one aliqua novse Indise maxime fera 
et barbara : eas tantum differre existimabit, ut merito 
hominem homini Deum esse^j non solum propter auxi- 
lium et beneficium, sed etiam per status comparatio- 
nem, recte dici possit. Atque boc non solum, non cce- 
lum, non corpora, sed artes prsestant. 

Bursus» vim et virtutem et consequentias rerum 
inventarum notare juvat; quse non in aliis manifestius 
occurrunt, quam in illis tribus, quae antiquis incognitae, 
et quarum primordia, licet recentia, obscura et ingloria 
sunt : artis nimirum imprimendi, pulveris tormentarii, 
et acus nauticse. Hsec enim tria, rerum faciem et sta- 
tum in orbe terrarum mutaverunt : primum, in re lite- 
raria; secundum, in re bellica; tertium, in navigatio- 
nibus; unde innumerae rerum mutationes sequutae 
sunt; ut non imperium aliquod, non secta, non steUa 



7* Lucret.vi.i. In tfae original it Epist. iT, 104. (al. 114.) Bacon haa 

is "FnxDBd*' for ''Primum/' and expanded the meaning of the saying 

"praeclaro" for " prsestanti." (according to fais wont) beyond ili 

77 Prov. ixv. 2. original extent. See StenobiiiSy 

78 *' Homo faomini Deus, si suum Cent. i. 91. in Gaieford^s Paroemio- 
oflScium sciat." An Apfaorism of grapfai Grseci, wfaere ifae proTetb is 
Csecilius Comicus apod S]rmmaofa. "AjfBpmnos Mp^mv 
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migorein efficaciam et quasi influxum super res huma- 
nas exercuisse videatur, quam ista mechaniea exercue- 
runt. 

Prseterea non abs re fuerit, tria hominum ambitionis 
genera et quasi gradus distinguere. Primum eorum, 
qui propriam potentiam in patria sua amplificare cupi- 
unt ; quod genus vulgare est et degener. Secundum 
eorum, qui patrise potentiam et imperium inter huma- 
num genus amplificare nituntur : illud plus certe habet 
dignitatis» cupiditatis haud minus. Quod si quis hu- 
mani generis ipsius potentiam et imperium in rerum 
universitatem instaurare et amplificare conetur ; ea 
proculdubio ambitio (si modo ita vocanda sit^) reliquis 
et sanior est et augustior. Hominis auteni imperium 
in res in^solis artibus et scientiis ponitur : naturse enim 
non imperatur, nisi parendo^. 

Prseterea, si unius alicujus particularis inventi utiii- 
tas ita homines afiecerit, ut eum, qui genus humanum 
universum beneficio aliquo devincire potuerit, liomine 
majorem putaverint ; quanto celsius videbitur, tale 
aliquid iuvenire, per quod alia omnia expedite inveniri 
possint ? Et tamen (ut verum omniuo dicamus) quem- 
admodum luci magnam habemus gratiam, quod per 
eam vias inire, artes exercere, Jegere, nos invicem 
dignoscere possimus, et nihilominus ipsa^visio lucis res 
prsestantior est et pulchrior, quam multiplex ejus usus : 
ita certe ipsa contemplatio rerum, prout sunt, sine 
superstitione aut impostura, error^ aut coufusioue» in 



^ Bacon is perhaps ngfat in allusion to the description of tfae 

donbting wfaetfaer Ambition can qualities of a good general. Livy, 

fiurly be stretcfaed so as to include xxi. 4. " ingenium idem ad res di- 

this third head. Surely its object Tersissimas, parendum atque impe- 

must be in reality *' power for one- randum." " He only conquers wfao 

idf." has leamt how to obey.' 



» 



» Cf. iupr. I. 3. This is an 



K 
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se ipsa magis digna est, quam univerBus inyentoniiD 
fructus. 

Postremo, siquis depravationem scientiarum et ar- 
tium ad malitiam et luxuriam, et similia, obfecerit ; id 
neminem moveat^^ Illud enim de omnibus mundanis 
bonis dici potest, ingenio, fortitudine, yiribus, ibrma» 
divitiisy luce ipsa, et reliquis. Recuperet modo geniis 
humanum jus suum in naturam, quod ei ex dotatione 
divina competit; et detur ei copia: osum veit) recta 
ratio et sana religio gubemabit. 

cxxx. 

Jam vero tempus est, ut artem ipsam interpretandi 
naturam proponamus: in qua licet nos utilissima et 
verissima praecepisse arbitremur, tamen necessitatem 
ei absolutam (ac si absque ea nil agi possit) aut etiam 
perfectionem non attribuimus. Etenim in ea opinioDe 
sumus ; si justam naturse et experientise historiam 
prsesto haberent homines, atque iu ea sedulo versaren- 
tur ; sibique duas res imperare possent ; unam, ut re- 
ceptas opiniones et notiones deponerent ; alteram, ut 
mentem a generalissimis et proximis ab illis ad tempus 
cohiberent ; fore ut etiam vi propria et genuina mentis, 
absque alia arte, in formam nostram interpreiandi inci- 
dere possent. Est enim interpretatio verum et natu- 
rale opus mentis, demptis iis, quae obstant : sed tamen 
omnia certe per nostra pnecepta erunt magis in pro- 
cinctu, et multo firmiora. 

Neque tamen illis nihil addi posse affirmamus : sed 
contra, nos, qui mentem respicimus, non tantum iu fa- 
cultate propria, sed quatenus copulatur cum rebus, ar- 

^l Thifl 18 the ordinary topic of rayoBiL h^h, rh iroXXoir avfjfiaivtv 

aU cavillers. As Aristotle has /3Xa/9ar dtr €dfT&9* {phj y6p rms 

noticed of it, Eth. Nic. I. iii. 3. «iird»Xovro hth vXoOror, rrrpoi dc di' 

Toiaxmiv dc rwa vkmnpf l^^ci Ka\ dtrdptSap» 
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tem inveniendi cum inventis adolescere posse, statuere 
debemus^. 



panage hu been wrongly 
gmn in tnuulations. It simply 
meinfl that ** we^ wbo regard the 
oonnectkm between the Mind and 
thinga» oogfat to allow the possibi- 
lity, nay, more, the piobability, that 
aa Knowledge growa, the Method 
of obtaining Knowledge will grow 
alao/* Cf. aopr. I. 104. and Adv. 
of Learning, p. 189. (where he ia 
apeaking of Topica. " In these it 
holdeth, Ara inveniendi adoleacit 
com Inventia ; &c," D. Stewart, 



Philosophj of the HumaB Mind, 
Introd. II. § 3, quotea this paasage, 
while speaking of the experience of 
each person being put into Bystem : 
auch method (i. e.) of scieDce, that 
each successiTe generation may pro- 
fit by ita predeceseors, and advance 
ateadily. This is now done in some 
aubjecta ; auch (e. g.) as Mathema- 
tica, in which beginnera now ahnost 
outatrip the whole knowledge of 
men a century ago. 
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DE 



INTERPEETATIONE NATURJ; 



SIVS 



DE EEGNO HOMINIS. 



Aphorismus 12. 

oUPER datum corpus noyam naturam, sive no^as 
naturas generare et superinducere, opus et intentio est 



1 If the " Aphorisms^ of tbe first 
Book were by no means " breves 
e»demque sparue, nec methodo re- 
yinctae seDtentise," (I. 86), still less 
are they such here: for in this Book 
they are k>nf( ehapters. 

2 These AphorismB are very ob- 
scure, and it is doubtful how far 
their main object, the discovery of 
Forms, is practicable. Bacon'8 lan- 
guage is not free from the techni- 
calities of the Schools, nor are his 
thoughts at all clear; nor do his 
illustrations carry U8 far towards 
the end he puts before him^elf. 
With all thisy no one ought to im- 
derrate the value of the8e Chaptera; 
for they are fuU of moat luefiil mat- 
ter: and Bacon'8 accounta of Latent 
Process and Structore are excellent. 
The Moming Star, though it be- 



longs '* better to the dawn/' is yet 
^ last in the train of Night i'* and 
we mu8t ezpect obscnrities. 

Even those who have not the pa- 
tience to read through the twenty- 
Beven " Prerogatives among In- 
atances," ought to endeavour to 
make themselvea masters of tbese 
firat twenty Aphorisms ; for thef 
were intended by Bacon to illustnte 
and expand the statements made at 
the opening of the work, (Bk. I. 
I — 3, &c.), and are clearly meant 
to give us a concise view (with an 
ezample) of the End and Metbod, 
for which he has been preparing os 
throughout Bk. I. And no one wbo 
care8 to underatand Bacon^s oljects 
and system can omit them. As to 
the objections that the end is quite 
unattainable» and that the Mediod 
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^nse potentiae^. Datse autem naturae formani, sive 
entiam veram, sive naturam naturantem, sive fon- 
^manationis (ista enim vocabula habemus, quse ad 
°itionem rei proxime accedunt) invenire, opus et 
tio est humanae scientise^. Atque his operibus 
iriis subordinantur alia opera duo secundaria et 
oris notse ; priori, transformatio corporum concre- 
a de alio in aliud, intra terminos possibiles ; poste- 
inventiOy in omni generatione et motu, latentis 
ssus^ continuati ab efficiente manifesto, et materia 
Festa, usque ad formam inditam ; et inventio simi- 
latentis schematismi^ corporum quiescentium, et 
n motu. 



olete — for the fint, it is 
i to say that if the end is un- 
ble, 8tUl it was a noble theoiy 
owledge and Power,"and that 
Bans which he explains are 
itly nsed to this day for the dis- 
of new Tniths. And the Me- 
iven if it were obsolete (whicb 
eaUy the ca8e),ia the basie of all 
a Method of Induction : and 
raical student ought to ignore 
Id and dear statements which 
. men to ihink for themselves 

I matter^ and led to the glori- 
svelopments of the genius of 

II and of Modem ChemitH 
As to the objection against 
's credulity and error in his 
ad 8tatement8 and questions, 
lough to quote as his apology 
narka of Seneca ; Veniet tem- 

00 ista qu» nunc latent in lu- 
iies eztrahat, et longiori^ sevi 
itia: ad inquisitionem tanto- 
(tas una non. sufficit. Veniet 
8« quo posteri no8tri tam 
no8 ne8cii88e mirentur." Sen. 
t. Nat. vii. 35. 

be eztent of Human Power ia 

1 only by the condition of its 



being ezercised in conformity with 
the Law8 of Nature, (Herscher^ 
Discour^e) : but " the generation of 
New Natures" seem^ to point to 
more than thi8. What Bacon meant 
may be well illu8trated by reference 
to hi8 New Atlantis, where " the 
Brethren of Solomon'6 House" are 
engaged upon the eearch after such 
New Nature8. I 80ppo8e the making 
of Bread would be a homely caae, 
or of Gunpowder, or of many che- 
mical and medidnal combinations. 
And the principle of Human Power 
seems to be the apphcation of the 
Power8 of Nature to the usea of 
Man. We muat recollect that many 
of our mo8t mighty discoTeriea of 
Power are not diacoveriea of New 
Naturea, but apptications; aa the 
uses of Steam, or the discovery of 
the Electrio Tdegraph. 

4 The end of Human Knowledge, 
the " Diacovery of Forma," i8 beat 
di8cu88ed 8eparately. See Aph. E. 

^ For Latent Ptocesa, aee infr. 
II. 6. 

* For Latent Structure, 8ee infr. 
n.7. 
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II. 

Quam infeliciter se habeat scientia humana, qus in 
U8U est, etiam ex illis liquet, quse vulgo asseniutiir. 
Recte ponitur; Vere seire, esse per eausas seire^. Etiam 



^ 'Eirumur^ ol6fu6a Stop r^r 
r alrimf MfuBa yumaMUf, di' ^r t6 
irpayiid iarwt Sri tKtivov alria iari. 
AriBt. Anal. Post. I. ii. Theae are 
the foar Anstotelian apx°^ — (>) ^^ 
Materialf ^ vXi; or r^ vwoKtifuwoif, 
(a) The Fonnal, ro ri ffp f&oi : (3) 

The Efficient, f dpx4 ^^ 4 f^i»^^^ ' 
(4) The Final, r^ of IWita. Cf. Ar. 
Metaph. II. 2. For what ia really 
meant hy " cause'* and " eflTect/' 
and for the iKnorance of Man as to 
the real nature of Anteoedenta and 
of their connection with their Con- 
aeqnenta, eee D. Stewart*8 Philoso- 
phy of the Human Mind, chap. i. 
\ 2, and note C on the same place. 

Of these four causes, Bacon con- 
siders that three are legitimate ob- 
jects for Btudy and for disoovery 
of Truth ; the fourth he regards as 
harmful. By the Material cause is 
meant the Material Elements or 
particles of which a body is com- 
posed. Investigation into this will 
be that of the Chemists when they 
seek for simple eubBtances. The fbr- 
mal cause ia the principle or power, 
whatever it is, which makes each 
thing that is generated in the worid 
keep within its own limits — ^as, e. g. 
it would be the " Form" that 
obliges a gprain of wheat to ezpand 
into the stalk and ear of Wheat, and 
not of Barley. By the Eficieut 
cause we usuaUy mean all the lower 
motive causes (the will of God and 
the Formal Causee being regarded 
18 the higher motives) — thus the 
hand of the sower, the soil, the 
dew8, &c. would be efficient Causes 
of the growth of the grain of wheat. 
And the Fiual Cause is the same 



with the end for whidi a ihing ex- 
iata. So multipHcatioii of griin kst 
the aenrice and sostenanee of man 
wonld be the final oaiiae of WmL 
Thia laat Cauae is deaily sid^iectiTe, 
and depends upon onr conceptka of 
things» rather than on the BitQre of 
things themselvea. It is in fiict oor 
notion of the Intentiona of Natnre 
** pkne ez aatura homiiiia» poChM 
quam universi.'' (I. 48.) And it 
aeems clear that in general the itndy 
of Final Causee would tend to da- 
mage omr seareh after Tmth. To 
know the actual natara of a thiog} 
we must investigate it in and ibr 
itself, not for ita result^. For in- 
atance, we should never know the 
nature of Air, Uy contemplating tbe 
fact that it supports liie. At the 
same time theae Final Gamea aie 
facts in the conttitution of Natore; 
and if fiEurly trealed, may lead to 
much knowledge. And we find in 
the Adv. of Leaming (p. 143 — 146) 
iome very just obeenrations on Finil 
Canses, which throw great light on 
thia condemnation of them. Bacon 
there attacks them aolely when le- 
garded aa parts of Pkyik», and al- 
I0W8 that they may well be inquired 
and collected in *' Meit^kynpie ;** 
and 80, though he eonaidered tbe 
Atheistical Philosopby of Demoeri- 
tus more aound for Phyeical inveati- 
gation than the mixed PhfloeophieB 
of Ariatotle and Plato, yet he takee 
great care to acknowledge the trath 
and worth of Final Cauaee, and to 
protest againat its being alleged (as 
it waa doubtlesa then, uid haa beim 
since,) that by redueing tliem to 
their proper poaition, he waa " caU- 
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lale oonstituantar caasse qaatuor ; raateria, forma, 
ns, et finis. At ex his causa finalis tantum abest 
>sit, ut etiam scientias corrumpat, nisi in hominis 
libns. Formse inventio habetur pro desperata. 
ens vero, et materia (quales quffiruntur et recipi- 
, remotae scilicet, absque latenti processu ad for- 
I res perfunctorise sunt, et superficiales, et nihili 
eid scientiam veram et activam. Neque tamen 
snmns, nos superius^ notasse et correxisse erro- 
nentis humanse, in deferendo formis primas essen- 
Licet enim in natura^ nihil vere existat prseter 
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qnestion or derogating fitnn 
Providence." He was ratber 

7 confinning and exalting it." 
' tbat Final Causes will not 
18 the actual conatitution of 

cannot be regarded as in 
lae an attack on tbe " Argu- 
mn Design^" on wbicb wri- 
I "tbe Religion of Nature'' 
I nracb. Having tbua yindi- 
lacon from tbe grave cbarge 
getber ejecting Final Causes, 
' favoaring Atbeism, it only 
• to be seen wbetber be is 
n condemning tbeir connec- 
ntb Pbjsical Investigation. 
I beUeve, tbe actual progreas 
mce would bave led bim to 
' bis judgment. " It must be 
1 tbat apart from tbe cbarm 
tbe Final Causea, or ends of 

lend to Nature, wben tbey 
isfectorily perceived, (wbich 
noral use (^ tbem), tbere are 
ases in wbicb a consideration 
1 baa conduced to actual dis- 

8 in science." So in tbe 
I case of Harvey's discovery 
drculation of tbe blood from 
>n8ideration of tbe Final 

of tbe valves in tbe veina of 
Daal body. Tbis modification 



of Bacon'8 view is connected^ bow- 
ever, witb that lower view of the 
end and aim of Pbysical Science, 
wbicb we are led to take, in conse- 
quence of the actual progress of 
Knowledge, and of our abandoning 
tbe searcb after Form. We are con- 
tent to afiirm OvBiv ftarfjy iroici ^ 
ifwais — and to use Nature's desire 
of an end, as a means for tbe dis- 
covery of Trutb — just as the Moral 
Pbilosopbers may fairly do with 
Moral Trutbs. For discussion on 
this point, see Hallam's Lit. of £u- 
rope, part III. cbap. iii. § 51. and 
D. Stewarfs Pbil. of the Human 
Mind, part II. cb. iv. vi. § i. wbere 
tbe subject is very judiciously treat- 
ed. And for tbe wbole subject of 
tbe Knowledge of Causes, see D. 
Stewart, part II. cb. iv. § 1. 

8 " Superius/' i. e. 1. 51, 65. Can 
tbe reading " formis primas essen- 
tifie" be correct? Bacon refers to 
Platonic Ideas. 

' " In natura,'* i. e. in tbe world 
outside Man — tbe Material World. 
Otberwise wbat would become of 
tbougbt, sensation» &c. ? Tbis is 
one of the passagps wbicb seem at 
first sigbt to fisivour tbe Materialist 
School. But it does not; for Bacon 
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corpora individua, edentia actus puros individuos ex 
lege ; in doctrinis tamen, illa ipsa lex, ejusque inquisi- 
tio, et inventioy atque explicatio, pro fiindamento est 
tam ad sciendum, quam ad operandum. £am autem 
legemj ejusque paragraphos ^^ formarum nomine intelli- 
gimus; prsesertim cum hoc vocabulum invalnerit, et 
&miliariter occurrat. 

III. 
Qui causam alicujus naturse (veluti albedinis, aat 
caloris) in certis tantum subjectis novit ; ejua scientia 
imperfecta est: et qui effectum super certas tantum 
materias (inter eas, quse sunt susceptibiles) inducere 
potest ; ejus potentia pariter imperfecta est^^. At qui 
efiicientem et materialem causam tantummodo novit, 
(quse caus8& fluxae sunt, et nihil aliud, quam vehicula et 
causse formam deferentes in aliquibus) is ad nova in- 
venta, in materia aliquatenus simili, et prseparata, per- 
venire potest ; sed rerum terminos altius fixos non mo- 
vet. At qui formas novit, is naturse unitatem in mate- 
riis dissimillimis complectitur ; itaque quse adhuc facta 
non sunt, qualia nec naturae vicissitudines, neque ex- 
perimentales industriae, neque casus ipse, in actum un- 
quam perduxissent, neque cogitationem humanam sub- 
itura fuissent, detegere et producere potest. Quare 
ex formarum inventione sequitur contemplatio vera, et 
operatio libera^^. 



evidently distinguishes between Na- 
tura and Doctrina ; and under the 
latter head will come conception, 
thought, &c. Mill in his Categories 
takes the wider sense of the term 
Nature, and includes mental opera- 
tions. (See Mill*s Logic, Book I. 
chap.iii. § 15.) 

10 It is diflficult to see what is 
meant by the '* Paragraphs" of a 
Law ; especially if Law and Form 



be the same thing. Perhaps the de- 
scription of the Form of Heat — ^the 
Modifications of the genus *' Mo- 
tion/' may be what is meant. Cf. 
infr. IL 20. 

11 This imperfect Knowledge and 
Power might be termed Empiric, as 
having no insight into the prindple 
or Law. 

12 This combination of Kdow- 
ledge and Action is ever present to 
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IV. 

Licet vise ad potentiam, atque ad scientiam huma- 
nam, conjunctissimae sint, et fere eaedem ; tamen prop- 
ter pemiciosam et inveteratam consuetudinem versandi 
in abstractis, tutius omnino est ordiri et excitare scien- 
tias ab iis fiindamentis, quae in ordine sunt ad partem 
activam, atque ut illa ipsa partem contemplativam sig- 
net et determinet^^. Videndum itaque est ad aliquam 
naturam super corpus datum generandam et superindu- 
cendam, quale quis prceceptum, aut qualem quis direc- 
tionem, aut deductionem maxime optaret ; idque ser- 
mone simplici, et minime abstruso. 

Exempli gratia; si quis argento cupiat superinducere 
flavum colorem auri, aut augmentum ponderis, (servatis 
legibus materise) aut lapidi alicui non diaphano diapha- 
neitatem, aut vitro tenacitatem, aut corpori alicni non 
vegetabili vegetationem ; videndum (inquam) est, qnale 
quis prseceptum, aut deductionem potissimum sibi dari 
exoptet. Atque primo, exoptabit aliquis proculdubio. 



Bacoii'8 mind, as his great end. 
C^. I. 3. 81. II. I. " One of tbe 
connderations/' (sayt Playfair, £n- 
cycl. Brit. Dissert. iii. p. 454,) 
'' which appear to have struck 
Bacon*8 mind mo8t forcibly, was 
the vaguenesa and micertainty of 
aU the Physical speculations tben 
ezitting, and the entire want of 
connection between the Sciences 
tmd the Arts. Thongh these two 
.things aie in their natmre 80 closely 
allied, that the same Truth which is 
a principle in Sdenoe beoomes a 
.mle in Art; yet there was at that 
time hardly any practical improve- 
ment which had arisen from a theo- 
.retic disoovery. The natmral allianoe 
between the Knowledge and tbe 
Power of man aeemed entirely in- 
termpted." For Bacon'8 own hopea 



for Knowledge under thia combina- 
tion, 8ee infr. II. 31. Cf. al8o infr. 
II. 17. ad fin. 

19 Tbis is in pity for man'8 feeble 
grasp of all but mattera of action, 
and alao in despair at man'8 love 
for baselesa speculation. A8 meet- 
ing botb difficultiea he begina with 
precepta for Human Power, rather 
tban with tbo8e for Knowledge ; 
altbough tbe two are most nearly 
connected, and though it would be 
more in accordance with hia plan to 
begin with the discovery of Form. 
He cannot, however, reaiat the 
temptation of aketching out part of 
hia conception of Form. Cf. alao 
infr. II. 13. 17. and Appendix E. 
Baoon'8 luiguage throughout tbia 
Apbori8m ia thoroughly ScbolaBtic. 
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sibi monstraii aliquid hujosmodi, quod opere non frus- 
tret, neque experimento iallat. Secundo» exoptabit 
quis aliquid sibi prsescribi, quod ipsum non astringat et 
coerceat ad media qusedam, et modos quosdam ope- 
randi particulares. Fortasse enim destituetur, nec ba- 
bebit facultatem, et commoditatem, talia media com- 
parandi et procurandi. Quod si sint et alia media, et 
alii modi (prseter illud prseceptum) progignendse talis 
naturse ; ea fortasse ex iis erunt, quse sunt in operantis 
potestate ; a quibus nibilominus per angustias prsBoepti 
excludetur, nec fructum capiet. Tertio, optabit aii- 
quid sibi monstrari, quod non sit seque difficile ac illa 
ipsa operatio de qua inquiritur, sed propius accedat ad 
praxin. 

Itaque de prsecepto vero et perfecto operandi pronun- 
tiatum erit tale ; Ut sit certum^ liberum^ et dispanens, 
sive in ordine ad actionem. Atque hoc ipsum idem est 
cum inventione formae verse. Etenim forma naturs 
alicujus talis est, ut, ea posita, natura data infallibiliter 
sequatur. Itaque adest perpetuo, quando natura illa 
adest, atque eam universaliter affirmat, atque inest 
omni. Eadem forma tah*s est, ut» ea amota, natura 
data infGiIlibiliter fugiat. Itaque abest perpetuo, quando 
natura illa abest, eamque perpetuo abnegat, atque inest 
soli. PostremOy forma vera talis est, ut naturam datam 
ex fonte aliquo essentiae deducat, quae inest pluribus, 
et notior est naturse (ut loquuntur) quam ipsa forma. 
Itaque de axiomate vero et perfecto sciendi pronuntia- 
tum et prseceptum tale est ; ut inveniatur natura alioj 
qure sit cum natura data convertibilis^ et tamen sit limi' 
tatio naiurcB notioris, instar generis veri. Ista autem 
duo pronuntiata, activum et contemplativum, res ea- 
dem sunt; et quod in operando utilissimum, id in sci- 
endo verissimum. 
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V. 
At praeceptum sive axionia de transformatione cor- 

porum doplicis est generis. Primum^^ intuetur corpus, 

at tunnam sive conjugationem naturarum simplicium, 

ut in auro haec conveniunt ; quod sit flavum ; quod sit 

ponderosum, ad pondus tale ; quod sit malleabile, aut 

duotile, ad extensionem talem ; quod non fiat vo- 

latile, nec deperdat de quanto suo per ignem; quod 

fluat fluore tali; quod separetur et solvatur modis 

talibus: et similiter de ceteris naturis, quse in auro 

concorrunt. Itaque bujusmodi axioma rem deducit 

ex formis naturarum simplicium. Nam qui formas et 

modos novit superinducendi flavi, ponderis, ductilis, 

fixi, fluoris, solutionum, et sic de reliquis, et eorum 

gradationes et modos ; videbit et curabit, ut ista con- 

jungi possint in aiiquo corpore, unde sequatur transfor- 

matio in aurum. Atque hoc genus operandi pertinet 

ad actionem primariam. Eadem enim est ratio gene- 

randi naturam uuam aliquam simplicem, et plures; 

nisi qnod arctetur magis et restringatur homo in ope- 

rando, si plures requirantur, propter difficultatem tot 

naturas coadunandi ; quae non facile conveniunt, nisi 

per vias naturse tritas et ordinarias. Utcunque tamen 

dicendum est, quod iste modus operandi (qui naturas 

intnetur simplices, licet in corpore concreto) procedat 

ez iis, quse in natura sunt constantia, et s&tema, et 

catholica, et latas praebeat potentiae humaufie vias, 

quales (ut nunc sunt res) cogitatio humana vix capere 

aut reprsesentare possit. 



14 Bacon hardly means here 1101- 
ple demmt$f hat ehnple quaUtie$: 
90 tbat it doee not refer to the Ana- 
lyeea of Chemistrf. He seems to 
thiBk that a knowledge of these 
simple qoalities, if added to a know- 
ledge of Forme, will enable him to 
produce particular Naturefl ; and 



these wonld be either (i) the lepro- 
daction of known things, as, e. g,, 
when we obtain Water by combin- 
ing Ozygen and Hydrogen ; or (3) 
the obUiining new combinations by 
synthems, aa when men made Bell- 
metal. 
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At secundnm genus axiomatis^^ (quod a latentUjmh 
cessus inveDtione pendet) non per naturas simplices 
procedit, sed per concreta corpora, quemadmodum in 
natura inyeniuntur, cursu ordinario. Exempli gratia; 
in casu ubi fit inquisitio, ex quibus initiis, et quo modo, 
et quo processu, aurum, aut aliud quodvis metalluiD, 
aut lapis generetur, a primis menstruis, aut rudimentis 
suis, usque ad mineram perfectam : aut similiter, quo 
processu berbie generentur, a primis concretionibus 
succorum in terra, aut a seminibus, usque ad plantam 
formatam, cum universa illa successione motus, et 
diversis et continuatis naturse nixibus; similiter, de 
generatione ordinatim explicata animalium, ab ioitu 
ad partum ; et similiter de corporibus aliis. 

Enimvero neque ad generationes corporum tantum 
spectat bsec inquisitio, sed etiam ad alios motus et 
opificia naturse. Exempli gratia; in casu ubi fit 
inquisitio de universa serie et continuatis actionibus 
alimentandi, e prima receptione alimenti ad assimi- 
lationem perfectam ; aut similiter de motu yoIuq- 
tario in auinialibus, a prima impressione imaginatio- 
nis, et continuatis nixibus spiritus, usque ad flexiones 
et motus artuum ; aut de explicato motu linguse, 
et labiorum, et instrumentorum reliquorum, usque 
ad editionem vocum articulatarum. Nam bsec quo- 
que spectant ad naturas concretas, sive collegiatas, et 
in fabrica; et intuentur veluti consuetudines naturae 



'* The second kind of Transfor- 
mation (stripping it of useless and 
strange language) is simply an in- 
vestigation into divers processes of 
growth — registration of facts of 
progress. Not, however, identical 
with Latent Proceas (as Bacon ex- 
plaina), becauae it has nothing to 
do with tbe diacovery of Form. It 
concems itself solely with concrete 
bodies, as they are found in Nature. 



This part of Physical inveatigatioD, 
obscurely as it is here stated, has 
proved the basis of much modem 
Medical knowledge and skill, as 
may be seen from HaUer^s Physi- 
ology. lliough Bacon here again 
shews that he hopes too moch, and 
has set man'8 Power too higb ; stiU 
we oannot but admire his grasp of 
things, and his prophetic glanoe. 
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particulares et speciales» nou leges fundamentales et 
communes, quse constituunt formas. Veruntamen om- 
nino latendum est, rationem istam videri expeditiorem, 
et mafps sitam in propinquo ; et spem injicere magis, 
quam illam primariam. 

At pars operativa similiter, quse huic parti contem- 
plativfle respondet, operationem extendit et promovet 
ab iis, quse ordinario in natura inveniuntur, ad qusedam 
proxima^^, aut a proximis non admodum remota ; sed 
altiores et radicales operationes super naturam pendent 
ntiqae ab axiomatibus primariis. Quinetiam ubi non 
dator homini facultas operandi, sed tantum sciendi, ut 
in ccelestibus, (neque enim conceditur homini operari 
in ccelestia, aut ea immutare aut transformare) tamen 
inquisitio facti ipsius, sive veritatis rei, non minus 
quam cognitio causarum et consensuum, ad primaria 
illa et catholica axiomata de naturis simplicibus (veluti 
de natura rotationis spontanese^^, attractionis sive vir- 
tutis magneticse, et aliorum complurium, quse magis 
communia sunt, quam ipsa ccelestia) refertur. Neque 



1' This generation of ''qiuedam 
proxnna," of new natures near akin 
to thoae we already have got^ by 
careful imitation of the processes of 
Nature, is not an imposaibility. 

17 One ia tempted to put down 
Bacou'8 attachment to this doctrine 
of Spontaneoua Rotatiouy and his 
dedaration that the queation as to 
the centre of the aystem of which 
tha earth ia a member cannot be 
aolvedf till Spontaneous Rotation is 
fiiUy underatood, aa a specimen of 
hia own aubjection to one of those 
*' Idola Theatri," against which he 
had inveighed ao juatly and so elo- 
quently in the fint Book. Bacon 
definitely condemns the Copemican 
•yatem in the Fourth Book of the 



De Augm. Scient. : as also is the 
case in II. 36, where he discusses 
more at length the nature of Spon- 
taneous RotaUon. (Cf. also infr. 
II. 48. motua 17.) We must stiUy 
in faimess, recollect, however ab- 
surd his views may seem to us on 
this point, they were almost uni- 
versally received in his days; and 
that^ on the contrary, the Copemi- 
can system was as yet a mere Hy- 
pothesis, supported by no recom- 
mendations, except that of its sim- 
plicity — the law and principle of the 
thing, which settled the question 
for ever, were not revealed till 
Newton had discovered the Law of 
Gravity. 
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enim speret aliquis terminare quaestioueni, utnim in 
motu diumo revera terra aut coelum rotet ; nisi natu- 
ram rotationis spontaneae prius comprehenderit. 

VI. 

Latens autem processus^\ de quo loquimur, longe 
alia res est, quam animis hominum (qualiter nunc ob- 
sidentur) facile possit conciurere. Neque enim intel- 
ligimus mensuras quasdam, aut signa, aut scalas pro- 
cessus, in corporibus spectabiles ; sed plane processum 
continuatum, qui maxima ex parte sensum fugit. 

Exempli gratia; in omni generatione et transfor- 
matione corporum inquirendum, quid deperdatur et 
evolet, quid maneat, quid accedat ; quid dilatetur, quid 
contrahatur; quid uniatur, quid separetur; quid con- 
tinuetur, quid abscindatur; quid impellat, quid im- 
pediat; quid dominetur, quid succumbat; et alia 
complura. 

Neque hic rursus hsec tantum in generatione aut 
transformatione corporum quserenda sunt ; sed et in 



18 " Latent Process is the secret 
and invisible process hj which sen- 
nble changes are brought about, 
and seems, in Bacon'8 aoceptation, 
to involye the prindple ainoe called 
the Law of Continoity^ according to 
which no change, however amall^ 
can be effected bnt in tme, To 
know the relation between the time 
and the change effected in it, wonld 
be to have a perfect knowledge of 
the Latent Ptocess." Plajfair^s 
Encyd. Brit. vol. L Disaert. iii. 
p. 459. In Bacon'8 aocount of the 
Fh>ce88 of Natnre, we aee the germ 
of the Celculus, in which he evi- 
dently would have rejoioed. See 
Price on the Infinitesimal Calculna, 
vol. I. part. II. chap. ix. (Cf. alao 
infr. II. 8 ad fin.) Bacon'8 hopes 



of reaching things not perceptible 
to the senaes under ordinary cir- 
cum8tance8» have been realised theo- 
retically by the grand prindples of 
the Calculua, and practically to a 
great extent by the diacovery of the 
Microsoope. The '' per minima, aut 
saltem per illa, qu» sunt minora 
quam ut senaum feriant" of this 
Aphorism, is language quite fit for 
the Calculua. Thia remark holds, 
too^ of Latent Structure. But by 
all we diacover, we only leam the 
deep truth of Bacon'8 Aphorism 
(I. 10) : ** Subtilitaa Naturse aubti- 
Utatem aenaua multia partibua 8u- 
perat." Nor can life and eztension 
of knowledge teach man any other 
lesson. 
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omnibiiB aliis alterationibus et motibus similiter in- 
quirendum, quid antecedat, quid succedat ; quid sit 
incitatius, quid remissius : quid motum praebeat, quid 
regat; et hujusmodi. Ista vero omnia scientiis (quae 
nunc pinguissima Minerva, et prorsus inbabili, contex- 
untur) incognita sunt et intacta. Cum enim omnis 
actio naturalis per minima transigatur, aut saltem per 
illa, quse sunt minora, quam ut sensum feriant ; nemo 
se natnram regere aut vertere posse speret» nisi illa de- 
bito modo comprehenderit et notaverit. 

VII. 
Similiter, inquisitio et inventio latentis schematismi ^^ 

in corporibus res nova est ; non minus quam inventio 



19 ''The Latent Stnictiire is that 
inTinble structure of bodiee, on 
which 80 many of their properties 
depend." A good iUustration of 
tbia proceaa of inveatigation is to be 
fonnd in Crjratallography, or in mi- 
croacopie treatment of sabatances 
hke the Blood, atalks of herba, &c. 
One wonld hardly agree, however, 
with Bacon in regarding Distilla- 
tion as a part of thia Inveatigation ; 
itwould rather seem to belong to 
Chemiitry^ whose olijects, Herachel 
kys it down (Disc. on Nat. Phil. 
§ 333) are> " the Laws which con- 
oem the intimate constitution of 
bodiea, not aa respecta their Slntc- 
tun or tiie manner in which their 
parta are put together, but aa re- 
gards the maienals or ingredienta of 
which thoae parta are compoaed." 
In thia part of phyaical study also 
Bacon aeema to have hoped for far 
more than we can hope to attain 
to. In the example given bdow 
hia langiiage ia most soholaatic: — 
«'•IHritua," '«eaaentia tangibilia/' 
dcc. and he aeema to believe that 
diere ia a hope of our reaching a 



aolution of the problem of life by 
meana of the atudy of Structure. 
Perhaps Mr. Mill'8 illustrations of 
his Method of Agreement and Dif- 
ference will give ua a good inatance 
of what Bacon means by the disco- 
very, and application of our know- 
ledge, of LiaeiU Strudm-e. (Logic ; 
III. chap. viii. §1.) where he refera 
to the production of Quartz Cryatals 
by keeping a phial filled with water 
charged ^th ailioeoua partidea un- 
disturbed for several yeara : and 
better atill would be hia illutttation 
of Sir Jamea HaU'8 production of 
artifidal marble, by the cooling of 
ita materiala firom fuaion under im- 
mense preasure. Theae would be 
applications of Latent Proceea to the 
LateiU Siructure. For we must 
first have analyaed the componenta, 
&c. of quartz cryatal, or marble, and 
then have applied that knowledge, 
together with an imitation of the 
Process of Nature, to the creating 
of the LateiU Strueture. The ope- 
rationa are not unlike aome of thoae 
sketched out in the New Adantia. 
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latentis processus et fonnse. Versamur enim plane ad- 
huc in atriis naturse, neque ad iuteriora paramus aditum. 
At nemo corpus datum nova natura dotare, vel in no- 
Yum corpus feliciter et appofiite transmutare potest, 
nisi corporis alterandi aut transformandi bonam habu- 
erit notitiam. In modos enim vanos incurret, aut sal- 
tem diflSciles et perversos, nec pro corporis natura, in 
quod operatur. Itaque ad hoc etiam via plane est 
aperienda et munienda. 

Atque in anatomia corporum organicorum (qualia 
sunt hominis, et animalium) opera sane recte et utiliter 
insumitur, et videtur res subtilis, et scrutinium naturas 
bonum. At hoc genus anatomiae spectabile est, et 
sensui subjectum, et in corporibus tantum organicis 
locum habet. Verum hoc ipsum obvium quiddam est, 
et in promptu situm, pr» anatomia vera schematismi 
latentis in corporibus, quae habentur pro similaribus ; pne- 
sertim in rebus specificatis, et earum partibus, ut ferri, 
lapidis ; et partibus similaribus plantas, animalis, veluti 
radicis, folii, floris, camis, sanguinis» ossis, &c. At 
etiam in hoc genere non prorsus cessavit industria hu- 
mana ; hoc ipsum enim innuit separatio corporum simi- 
larium per distillationes» et alios solutionum modos, ut 
dissimilaritas compositi per congregationem partiuni 
homogenearum appareat. Quod etiam ex usu est, et 
facit ad id quod quserimus ; licet ssepius res fallax sit ; 
quia complures uaturse separationi imputantur et attri- 
buuntur, ac si prius substitissent in composito; quas 
revera ignis et calor, et alii modi apertionum de novo 
indunty et superinducuut^. Sed et hsec quoque parva 



^ Of the application of Fire arts of life, than any other means- 

enongh ^not be said in praise. The ancient fable of Prometheus 

It has done more to aid the disoove- comes into our mind. A good in- 

ries of chemistry, and to better the atance of this '* de novo indunt et 
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pars est operis, ad iuveniendum schematismum verum 
in composito ; qui schemcUismus res est longe subtilior, 
et accuratior, et ab operibus ignis potius confunditur 
quam eruitur et elucescit. 

Itaque facienda est corporum separatio et solutio; 
non per ignem certe, sed per rationem et inductionem 
veram, cum experimentis auxiliaribus ; et per compa- 
rationem ad alia corpora, et reductionem ad naturas 
simplices, et earum formas, quse iu composito conve- 
niunt et complicantur ; et transeundum plane a Vul- 
cano ad Minervam, si in animo sit veras corporum tex- 
turas et schemoHsmos (unde omnis occulta atque (ut 
vocant) specifica proprietas et virtus in rebus pendet, 
unde etiam omnis potentis alterationis et transformatio- 
nis norma educitur) in lucem protrahere. 

Exempli gratia ; inquirendum, quid sit in omni cor- 
pore spiritus, quid essentiae tangibilis ; atque ille ipse 
spiritus, utrum sit copiosus et turgeat, an jejunus et 
paucus ; tenuis, aut crassior ; magis aereus, aut igneus ; 
acris, aut deses ; exilis, aut robustus ; in progressu, aut 
in regressu; abscissus, aut continuatus; consentiens 
cum extemis et ambientibus, aut dissentiens ; &c. £t 
similiter, essentia tangibilis, (quse non pauciores recipit 
differentias, quam spiritus) atque ejus villi, et fibrse, et 
omnimoda textura. Rursus autem collocatio spiritus 
per corpoream molem, ejusque pori, meatus, venae, et 
cellulffi, et rudimenta, sive tentamenta corporis orga- 
nici, sub eandem inquisitionem cadunt. Sed et in his 



superinducant" would be the belief 
in the imaginary subatance " Phlo- 
giiton," whieh was eupposed to be 
abeolutely light, and to pase off 
from Iron, when fused ; whereaa in 
reality the inarease of weight to the 
Iron arisee from the absorption of 
Ozygen from the air. So idthough 



there is ground for caution, yet 
Bacon'8 condemnation of the use of 
Fire and Heat ia wrong. They are 
instruments for experiment of the 
highest value : though, like all in- 
struments, they have their faults, 
and require careful correction. 



146 



NOVUM OEGANUM. 



quoqne, atque adeo in omni hUentis schemaHsmi iuvai- 
tione, lux vera et clara ab aziomatibus primariis im- 
mittitur^ qu» certe caliginem omnem et snbtilitatem 
discutit. 

VIII. 
Neque propterea res deducetur ad atomnm^^ qase 
preesupponit vacuum, et materiam non fluxam, (quonim 
utrumque falsum est) sed ad particulas veras» quales 
inveniuntur. Neque rursus est, quod exhorreat quis- 
piam istam subtilitatem, ut inexplicabilem ; sed con- 
tra, quo magis veigit inquisitio ad naturas simplices, eo 
magis omnia erunt sita in plano et perspicuo ; tFansiato 
negotio a multiplici in simplex ; et ab inconmiensara- 
bili ad commensurabile ; et a surdo ad computalMle; 
et ab infinito et vago ad definitum et certum ; ut fit in 
elementis literarum, et tonis concentuum. Optime 
autem cedit inquisitio naturalis, quando physicum 
terminatur in mathematico ^. At rursus multitudi- 



21 A distinction must be drawn 

between the Epicurean similar A- 

toms, and the " Particles" of wbich 

* aU natural bodies are composed. 

See Her8chel'8 Discourse on Nat. 

Phil. § 339—343- 

The Epicurean Atom was an al- 
mo8t abstract oonception, and was 
not based on far-extended physical 
knowledge, as is the '* Atomic Theo- 
ry" of Dalton. See Encyd. Metr. 
Article Chemistry, § ii6. See the 
subject histoiically and philosophi- 
cally di8CU8sed in Dr. Daubeny^s 
" Introduction to the Atomic The- 
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ory 

As to the Vacunm wbich Bacon 
Bupposed impossible, 8ee hia state- 
ment8» supr. I. 66. (ad fin.) By 
*^ Materia non fluxa/' he doubtless 
refers to the dogma of the " Etemity 
of Matter," a part of the Atheistic 



System of Cosmogony. 

^ Of the exact meaning of this 
paragraph there ia some doubt. One 
rendering is, " when a Physical Dii- 
covery is converted into a lilathe- 
matiod Theorem:'* as (I suppoee 
it 18 meant) when Kef^er^s Lavs 
were Mathematically stated. Per- 
hapa the illustration of Optics, in 
which certunty is quite obtained 
by substitution of certain fonnuLe 
for Physical facts (after due investi- 
gation of Instancee), will throw light 
upon the case. Or the Mathemati- 
cal investigation of Gentral Forces, 
based on Physical ezperience, and 
embracing both resulti not known 
in Nature, and the simplest ezpres- 
sion of all the Laws whidi Phy- 
sical Phenomena foUow, would be a 
case in point. Cf. aupr. I.96. 
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ant fnctionee nemo reformidet. In rebne enim, 
qua! pcr numcro9 transigiintur, tam facile (iiiis posuerit 
Mit cogitaverit millenarium, ()«am unum ; aut milleei- 

pattem uaius, quam unum integrum. 

IX. 

Ex duobus gonoribu3 axiomatum, quee Buperius posita 
8unt, oritur vera (Jivisio pliilosopliitL-, et scientiarura; 
tninslatig vocabulis receptis (qua; ad indicatlouem rej 
proxime accedunt) ad Beiisum nostrum. Videlicet, ut 
inquisitio forimrum, qua; sunt (ratione certe, et Bua 
lege) iRtenia; et immobilea. constituat metap&tfsicam^ ; 
inquisitio vero efficientts, et matei-ite, et latentis proces- 
stts, et latentis sckeinatismi, (quo; ouiuia eursum naturs 
communem et ordinarium, non k-ges fundamentales et 




a Cf. De ,4ugm. Scient. III. ch. 
iv. — vi. Ailv. of Leamuig, p. 135 — 
143. Thwe he includea ihe inveB- 
ti^Btioa of Final Cuuie» under Me- 
uphysica. Here he alwadons iheae, 
I Beem» lu liiait ii to tbe disco- 
jr of Varta. This is, as he ufi, 
oid Metaphj/Hqiif ia a 
it •eDBc (loiD that that is re- 
■ (For Bacon prefen, " per- 
I noinine," U> retoin ohl tanns 
IV meaningB, beibrc coiniog 
w Tame as Amtutle did. It u 
B cboice of e^^ili : but modern science 
indioes lo the use of new Domen- 
^Btureii.) He jtlacen hii> iletaphyn- 
oext the Verticd point of Itnow- 
e. ncxl the " Oima quod 
pitur deu* a iinnupio usijiie ad 
n" — tke tuMmary laui ^ Na- 
^ aa tu which hc douhlawhelher 
man can ever bHiud to it. Modern 
Philosophf ba« oot raliQed Bacon'a 
Dce cf the Tenn \ lur it haa ruled tbe 
(liscovery of "caunfc causantes" to 
be impossible; and bo conaidere biij 
Helaphi/tique as useleas. The vord, 
however, iH Htill io conBlant use. 



The Andents meant by it tbe eon- 
lcmplatvoD of ihe absoluto 
chongeitble caiuea of tbingH (rou 
otToc, i Sv.) Modem wriUra use it 
Buuwnliat vaguely. PerhnpB in its 
widest ueai(e ii uiay uven include 
Mathematics, as well bh it« more 
(H-oper suhjecti, via. speculations 
as to Tiuie and Space, entity and 
non-enlity. &c. aud all the pbe- 
nomeDS of PBychology. In thia 
bio^ senee tbe Tertn will, in fact, 
include all truths eicept tboaa im- 
mediately dtpendent on ibe sensei, 
tboae iauf;hi ua by God'B Revela- 
tion, and thoae banded dowa by 
hiatoric record. But, ordinarily, Ma- 
lUrmatics are markeil off, because 
ul Ibeir vasl and distincl import- 

Piiyaics wiU be the investigation 
of all trutha of sensihle apprecia- 
iion, with a vicw to the discovory of 
tbeir geaerol Laws. So Newtan's 
PriocipiB woakl be pbyisKal : and 
M would the Mixed Malhematlcs 
generally be. Cf. Miire Logic, I. 

L 2 
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seternas respiciunt) constituat physicam ; atque his 
subordinentur similiter practicse duse ; physic<B fnedifh 
nica ; metaphysicee (perpurgato nomine) magia^^ propter 
latas ejus vias, et majus imperium in naturam. 

X. 

Posito itaque doctrinsB scopo, pergendum ad prse- 

cepta; idque ordine minime perverso, aut perturbato. 
Atque indicia de interpretatione naturtB complectuntnr 
partes in genere duas^; primam, de educendis aut 
excitandis axiomatibus ab experientia; secundam, de 
deducendis aut derivandis experimentis novis ab axio- 
matibus. Prior autem tri&riam dividitur; in tres 



^ The Moyrta which Bacon thua 
^hed to retain has vanished ^th 
the discussion of Forms; and we 
hear of no kind of Magic in Mo- 
dem Philosophy. For Bacon'8 
meaning cf. Adv. of Leaming, p. 
149, 150, where he notes it aa defi- 
cient, and characterises it as " that 
great liberty and latitude of opera- 
tion which dependeth upon the 
knowledge of /omw." He believed 
that as soon as men had discovered 
the Forms of things, they would be 
able to apply tbat knowledge to the 
mo8t marveUou8 efPect : and to pro- 
duce results infinitely farther be- 
yond the ordinary expectations of 
men, than even the tricks of the 
Magiciana of his day were. Cf. 
also the Magical Instances, infr. II. 

61- 

2& Bacon*8 critica often forget thia 

division of "Method*'intotheInduc- 
tive, and the Deductive. He never 
carried out the latter, leaving it as a 
duty to be performed by posterity. 
The charges against his Method 
which seem to be aubstantiated are 
those to wbich Coleridge (The 
Friend, vol. III. Essay 9) refers — 
the want of aufiicient prominence 
given to the Mental Initiative, and 



(connected with it) the neglect of 
the fact, that the geniua of man act- 
ing inductively may and does over- 
leap the atepa of Method; and arrives 
honeatly at aome great truth by a 
Bhort road, as was the case with Dal- 
ton'8 Atomic Theory, and with tbe 
discoveries of a great part of Mized 
Mathematic8. 

For the Deductive side of Me- 
thod (in it8 modem senae), and its 
great value, see Mill'8 Logic, Bk. 
III. chap. xiii. § 7. " Deduction," 
he aays, "ia tbe great sdentific 
work of the present and of future 
ages.'* And again, '* A Revolution 
is peaceably and progressively ef- 
fecting itself in Philoeophy, the re- 
verse of that to which Bacon has 
attached his name. That great man 
changed the Method of tbe Sciences 
from Deductive to Experimenta), 
and it is now rapidly reverting from 
Experimental to Deductive.*' This 
is partly true, and Bacon seems to 
have expected it : but Mill*8 love for 
Deduction has led him to a narrow- 
ing of tbe field of Sdence. There 
is still scope for countless Induc- 
tions. Cf. Whewell on Induction, 

P-75- 
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nempe ministrationes ; ministrationem ad sensum ; mi- 
nistrationem ad memoriam ; et ministrationem ad men- 
tem, sive rationem. 

Primo enim paranda est historia naturalis et exferi" 
mentalis, sujfficiens et bona; quod fundamentum rei 
est: neque enim fingendum, aut excogitandum, sed 
inveniendum, quid natura faciat, aut ferat^. 

Historia vero naturalis et edpperimentalis tam varia 
est et sparsa, ut intellectum confundat et disgreget, 
nisi sistatur et compareat ordine idoneo. Itaque for- 
mandae sunt tahuUB^^^ et co-ordinationes instantiarum^ 
tali modo et instructione, ut in eas] agere possit intel- 
lectus. 

Id quoque licet fiat, tamen intellectus sibi permis- 
suSy et sponte movens, incompetens est et inhabilis ad 
opificium axiomatum» nisi regatur et muniatur. Itaque 
tertio, adbibenda est inductio legitima et vera, quse 
ipsa cUms est interpretationis. Incipiendum autem est 
a fine, et retro pergendum ad reliqua. 

XI. 
Inquisitio formarum sic procedit^^; super naturam 



^ ThiB desire for a Historia iVa- 
imraUi is probably the cause of his 
attaching a Parasceue as a kind of 
spedmen to his fint Edition. (Lon- 
don, i6ao.) 

27 Of tf firat sketch of Tables, we 
had an ezample in the Sylva Sylva- 
mm» "a Natnral History in ten 
eenturies" — a work without order 
or digeetion^ and not really fit to be 
called " Tables/' for Bacon intend- 
ed by it to '^repreeent a know- 
ledge broken/' so to "invite men 
to inquire £Euther." See Rawley^s 
Pre&ce to the Sybr. Sylv. " I have 
heaid hia k>rd8hip say that one 
great reaeon why he would not put 



these particulars into any exact me- 
thod (though he tbat looketh atten- 
tively into them shall find that they 
have a secret order) was, because 
he conceived that other men would 
now think that they could do the 
like, and so go on with a farther 
coUection; which, if the Method 
had been exact, many would have 
despaired to attain by imitation." 
Perhaps the brief Table in the next 
Aphorism is a fairer specimen, 
though even there the instances 
follow no order ; still they are con- 
nected with one definite subject. 

* From Aph. ii-ao we have a 
particular illuatration of the metbod 
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datam primo facienda est comparewtia^ ai inUOectim 
omnium instantiarum notarum, qnie in eadem natun 
conveniunt, per materias licet dissimiUimas. Atque 
hujusmodi ooUectio fiicienda est hiBtorice» abeqoe con- 
templatione pnefestina, aut subtilitate aliqua majore* 
Exempli gratia ; in inquisitione de forma calidi. 

InstafUitB convmientes in natura calidi. 
1. Radii soUs, prsesertim sestate et meridie. 
S. Radii solis reflexi et constipati» ut inter montes, aat 

per parietes, et maxime omnium in speculis com- 

burentibus. 
8. Meteora ignita. 

4. Fulmina comburentia« 

5. Eructationes flammarum ex cavis montium, &c« 

6. Flamma omnis. 

7. Ignita solida. 

8. Balnea calida naturalia. 



of Discorery of Fonns — xmng the 
example of Heat. It is a strikiDg 
part of the work; it shews how 
mach Bacon could make of his 
materialfl. Many of his instancea 
are wrong, but many are pain8- 
taking and jndicious ; and, though 
hia "Vindemiatio Ptima" k any- 
thing but a Form (as be defines it)» 
and Bacon aeems aware of thit, iii 
adding the adjective Frmm^ still it 
is to thia day one of the tbeoriea 
as to the Natrare of Heal. Tbe 
37 Instancee in tbia Aphorism are 
in no order — "CoUeotio facieiida 
bistorice;" — some are only sub- 
diTieione of oihers (as, e. g. 5 and 
6» 8, 9 and 14, &c.) ; and Ba- 
con was ignorant of two sourcee 
of Heat given by Herschely as tbe 
most violent of all (Discourse on 
Nat. PhiL § 348), vis. (i) Combua- 
tion of Oxygen and Hydrogen in 



the ezact proportion reqoired for 
the production of Water; and (2) 
Ihe diacharge of a copious and con- 
tinued current of Electridty through 
a small conductor. The ''Absque 
contemplatione praBfestina*' is in 
atrict accord witb bis Metbod, but 
looka yery like tbe entire refonl of 
Goleridge'8 "Mental InitiatiTe." 
The queetkm stiggeata itmM^ wbat 
right have we to assume eren eo 
much knowledge of Heat as to be 
able to gather all theae loBtaneM ? 
I suppose Natnre anaw«rs tbis dif- 
ficulty for BacoB» rougbly; and 
tbe progress of knowledgo enables 
ns to oorrect emrs» &e. For a 
good modem discuBsion of Heat, 
see Herscbers Discoursey obai». ^- 
(* 344-362.) 

^ CwnpwrimHa-^^, preaeiitMkm 
in comiwny — an arranged gitiisr- 
ing. 
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9. liquida ferventia, aut calefaeta. 

0. Vapores et fiimi ferventes, atque aer ipse, qui for- 
tiflBimum et furentem suscipit calorero, si conclu- 
datur; ut in reverberatoriis**. 

1. Tempestates aliquse sudse per ipsam constitutionem 
aeris, non habita ratione temporis anni. 

2. Aer conclnsus et subterraneus in cavernis nonnul- 
lis, prsesertim hyeme. 

S. Omnia villosa, ut lana, pelles animalium, et plu- 
magines, habent nonnihil teporis. 

4. Corpora omnia, tam solida, quam liquida, et tam 
densa, quam tenuia, (qualis est ipse aer) igni ad 
tempus approximata. 

5. Scintillse ex silice et chalybe per fortem percus- 
sionem. 

6. Omne corpus fortiter attritum, ut lapis, lignum, 
pannus, &c. adeo ut temones, et axes rotarum, 
aliquando flammam concipiant; et mos excitandi 
ignis apud Indos occidentales fuerit per attri- 
tionem. 

7- Herbse virides et humidse simul conclusae et con- 
tms», ut rosse, pisae in corbibus; adeo ut foenum, 
si repositum fuerit madidum, saepe concipiat flam- 
mam. 

8. Calx viva, aqua aspersa. 

9. Ferrum, cum primo dissolvitur per aquas fortes in 
vitro, idque absque ulla admotione ad ignem : et 
stannum similiter, &c. sed non adeo intense. 

80. Animalia, praesertim et perpetuo per interiora; 

M Reverbentories are furnacet the floor of the inner chamber, ahd 

ooetiticted with two chambers ; fire is tighted in the other : so that 

B CNiter cme, which haa no chim* the iame, having no ontlet in the 

lejf bot haa a passage connect- ooter chamber, pasaea into the in- 

ig it with an imier one which has ner, over the substance, and is 

chiinney. The cubstance to be ao coocentrated with vaat power 

ipoeed to tfae heat ia placed on upon it. 
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licet in insectis calor ob parvitatem corporis non 
deprehendatur ad tactum. 

21. Fimus equinus, et hujusmodi excrementa anima- 
lium recentia. 

22. Oleum forte sulphuris^ et vitrioli exequitur opera 
caloris, in linteo adurendo. 

2S. Oleum origani'^, et hujusmodi, exequitur opera 
caloris in adurendis ossibus dentium. 

24. Spiritus yini fortis et bene rectificatus exequitnr 
opera caloris ; adeo ut si albumen ovi in eum inji- 
ciatur, concrescat et albescat» fere in modum albn- 
minis cocti ; panis injectus torrefiat et incrustetur, 
ad modum panis tosti. 

25. Aromata, et herbee calidae, ut dracunculus", nastur- 
tium vetuSy &c. licet ad manum non sint calida, 
(nec integra, nec pulveres eorum) tamen ad lin- 
guam et palatum parum masticata percipiuntur ea- 
lida, et quasi adurentia. 

26. Acetum forte, et omnia acida, in membro ubi non 
sit epidermis, ut in oculo, lingua, aut aliqua alia 
parte vulnerata, et cute detecta, dolorem cieut, 
non multum discrepantem ab eo, qui inducitur a 
calido. 

27. Etiam frigora acria et intensa inducunt sensum 
quendam ustionis^ ; 



^i *' Oleiim sulphuris et vitrioli." 
By these two names Bacon pro- 
bably means the same thing, vis. 
Sulphuric Add, which is an oil-like 
fluid, and, when mixed with water, 
produces conaiderable heat. 

« «Oleum origani." The essen- 
tial aUs of vegetable substances» of 
which this OU of Marjoram is one, 
are acrid and caustic, and readily 
combustible on tbe approach of 
buming bodiea. 



^ Dracunculus. " Artemisia 
Drac." of linnseus. Herschel 
(DiscoorBe on Nat. Phil. § 345.) 
points out the confusion in theae 
Instancee (33-25) between things 
reaUy hot» and thoee ** which ezdte 
in our organs, and chiefly in that of 
taste, a sensation of heal, which 
they owe to thdr being Chemical 
stimulanta, and not al aU to their 
being actuaUy hot." 

^ A mistake analogoua to the 
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Nam Borese penetrabile frigus adurit. 
28. Alia. 

Hanc toAulam essenticB et prcBsentitB appellare con- 

suevimus. 

Xll. 
Secundo^, facienda est comparentia ad intellectam 

instantiarum, quse natura data privantur: quia forma 

(ut dictum est^) non minus abesse debet» ubi natura 

data abest, quam adesse, ubi adest. Hoc vero infini- 

tum esset in omnibus. 

Itaque subjungenda sunt negativa affirmativisy et pri- 

vationes inspiciend» tantum in iliis subjectis, quse sunt 

maxime cognata illis alteris, in quibus natura data 

inest et comparet. Hanc tahulam declinationis, sive 

absentia in projnmo^, appellare consuevimus. 

InstantuB in projnmo^ quae privantur natura calidi. 
Ad Instantiam primam affirmativam Instantia prima 
negativa vel subjunctiva. 

1. Lunse, et stellarum, et cometarum radii uon in- 
veniuntur calidi ad tactum : quinetiam observari solent 
acerrima frigora in pleniluniis'^. 

At stellae fixae majores, quando sol eas subit, aut iis 

abovey arising firom men'8 aiguing record of an active mind, and fiilfilB 

from their own aenaations to things his own saying : *' Sol seque palatia 

cauaing them. The line quoted is et doacas ingreditur, neque tamen 

from Viigil* Georg. i. 93. For a poUuitur." (I. 120.) 

diacuaaion of moet of the sources of ^ Supra, II. 4. 

Heat here given, see below. ^ In proximo, i. e. " in illia sub- 

s* Thia Table is not merely one jectis, que aunt maxime cognata 

of Negaiw€9, but includes supple- illis alteris, in quibus natura data 

mentary obsenrations and chance inest comparet." 

limitationa. It is " negoHva vel 9uih' ^ The cold at fiill moon probably 

jwnetwa** One may notice its great arises (rom the fjact that the clearest 

ignoraiice of Chemical truths — a weather usually occurs at that time, 

£uthfiil tJgn (for Bacon was not aa the moon cauaes evaporation of 

behind his contemporaries in most douds, and gives opportunity for 

things) of the want of sdentific rarefoction of the atmosphere. But 

knowledge in his day ; and also its see infr. Instance 5. (note 45.) 
gicat attention. It b an admirable 
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approximatur, existimantur fervores solis augere et in- 
tendere ; ut fit cum sol sistitur in leone» et diebus ca- 
nicularibus'*. 

Ad secundam. 

2. Radii solis in media (quam vocant) regione aeris 
non calefaciunt; cujus ratio vulgo non male redditur; 
quia regio illa nec satis appropinquat ad corpus solis, 
unde radii emanant, nec etiam ad terram, unde reflec- 
tuntur^. Atque boc liquet ex fastigiis montium, (nisi 
sint prsealti) ubi nives perpetuo durant. Sed contra 
notatum est a nonnullis, quod in cacumine Picus de 
Tenariph, atque etiam in Andis Peruvise» ipsa fieistigia 
montium nive destituta sint; nivibus jacentibus tan- 
tum inferius in ascensu^^ Atque insuper aer in illis 



^ This 18 erroneouB : the fixed 
Btars have no influepce of the kind ; 
and the cause of the increased Heat 
of the 8un in Leo, or in the Dog- 
days, arises from the angle at which 
the Earth'8 Axis is inclined, and 
from the Heat increa^ing to a mazi- 
mum after the Sun has passed the 
Summer Solstice. *' Sol ii8 approxi- 
matur'* is language connected with 
the belief that the Sun and the Stars 
are equidistant fiom the earth. 

^ Acoounted for by the Rarefac- 
tion of the Atmosphere as we 
ascend, which proceeds bj a direct 
ratio as the pressure decreases. 
Reflection of Rays is also a cause of 



connt for this phenomenofi. 

The Solar Ray has been analysed 
carefuUy, and is found to be di^isi- 
ble into three distinct kindi of 
beams ; (i) rays of Heat not lumi- 
nous, (a) rays of light not hot, and 
(3) the actinio rays, which alone 
pzoduce those chemical results upon 
silver and other substances, which 
are applied in Photography. 

41 These extreme heights may 
not be snow-clad, but if so, only 
because there is not a sufficiently 
level surface for the snow to rest. 
The belief as to the sUnness on the 
summit of Olympus is to be found 
in Homer. 



additional Heat, but does not ac- 

*H fi€V &p &s ilTTOwr an4pTi ykavKoims *K6rivri 
OffKvfi7r6v d*, 861 ff)aa\ OtSav tdog datfxikis altl 
tfifuvai' oth* dvifjLoiai riyvaatrcu, o&rt noT fififfp^ 
MwTDU, oih-t x^oiw rmTrtXvarai' aXXi /miX' atOpri 
imrroroi on^fXor, Xcvic^ y imdidpofuv alykrf, Od. vi. 41. 

So too Lucan, Phars. H. 369- est in cacumine Jovi dicata, ccyus 



373. But the authority whom Ba- 
con must have had before him was 
SolinuB, Polyhist. chap. xiii. '* Ara 



altaribus signa de eztis inferuntar, 
nec difflantur ventotis apiritibuSf 
neo pkiviiB diluuntuTy aod volv«Bte 
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ipais ▼erticibttfi montium deprehenditur minime frigi- 
ditt, sed tenuis tantum et acer; adeo ut in Andis 
puDgat et Yulneret oculos per nimiam acrimoniam» 
atque etiam pungat oe yentriculi» et inducat vomitum. 
Atqne ab antiquis notatum est» in vertice OlTmpi tan- 
tam fiusse aeris tenuitatem, ut necesse fuerit illis, qui 
eo aeoendefant, secum deferre spongias aceto et aqua 
madefiictas^ easque ad os et nares subinde apponere ; 
qnia acr ob teDuitatem non sufficiebat respirationi. In 
quo tertice etiam relatum est tantam fnisse serenita^ 
tem et tranquillitatem a pluviis, et nivibus, et ventisy 
Qt sacriBcantibus litene descriptne digito in cineribus 
sacrificiorum super aram Jovis manerent in annum 
proximum absque ulla perturbatione. Atque etiam 
hodie ascendentes ad verticem Picus de Tenariph, eo 
vadunt noctu et non interdiu; et paulo post ortum 
solis monentur et excitantur a ducibus suis, ut iesti- 
nent descendere, propter periculum (ut videtur) a te- 
nuitate aeris, ne solvat spiritus et suffbcet^. 

Ad secundam. 
8. Reflexio ladiorum solis, in regionibus prope cir- 
culos polares, admodum debilis et inefficax invenitur in 
calore^: adeo ut Belgae, qui hybemamnt in Nova 
Zembla, cum expectarent navis suse liberationem et 
deobstmctionem a glaciali mole (qusa eam obsederat) 
per initia mensis Julii spe sua frustrati sint, et coacti 
scapbfls se committere. Itaque radii solis directi viden- 



■k«ro anQo, oajannodi rdicta ftae- 
rint, ejuBmodi reperiuntur. £t om- 
aibafe tempestattbua a oomipte- 
fit anfiiim Tindicttmr quicquid ibi 
mumI «st Deo oonsecratum. Id- 
tera» iti tanmt scriptas usqne ad 
allwMii anai eetemoniAm perma* 
nenf BaMm lepeats tbete in- 



atancea in bia History of Winds. 

^ The snow is aafer then; tbe 
reflection of tbe Sun'8 njn on tbe 
Snow ia avoided hy ascending by 
nigbt; and tbe view is uaoally finest 
an boor or two after aunriae. 

^ Tbia caae (as aiio otbera) is one 
of Dfffmf and not negatxve. 
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tar parum posse, etiam super terram planam ; neo re- 
flexi etiam, nisi multiplicentur et uniantur, quod fit, 
cum sol magis vergit ad perpendiculum ; quia tum in- 
cidentia radiorum facit angulos acutiores ; ut linese ra- 
diorum sint magis in propinquo : ubi contra in magnis 
obliquitatibus solis, anguli sunt Talde obtusi, et proinde 
lineae radiorum magis distantes ^. Sed interim notan- 
dum est, multas esse posse operationes radiorum solis, 
atque etiam ex natura calidi, quse non sunt proportio- 
natae ad tactum nostrum : adeo ut respectu nostri non 
operentur usque ad calefactionem, sed respectu aliorom 
nonnuUorum corporum exequantur opera calidi. 

Ad secundam. 

4. Fiat hujusmodi experimentum. Accipiatur spe- 
culum fabricatum contra ac fit in speculis comburenti- 
bus; et interponatur inter manum et radios solis; et 
fiat observatioy utrum minuat calorem solis, quemad- 
modum speculum comburens eundem auget et intendit. 
Manifestum est enim quoad radios opticos, prout fabri- 
catur speculum in densitate insequali respectu medii et 
laterum, ita apparere simulacra magis diSusa,aut magis 
Contracta. Itaque idem videndum in calore^. 

Ad secundam. 

5. Fiat experimentum diligenter, utrum per specula 



^ The rays have a less amount 
of atmosphere to traverse when the 
Sun is in zenith; and what re- 
flection there is is most direct. But 
the question of Solar Heat is in it- 
self very obscure, and but little un- 
derstood. Herschers Disc. on Nat. 
Phil. § 347. <<The nature of the 
Sun, and the mode in which its 
wonderful supply of light and heat 
is maintained, are involved in a 



mystery which every discovery that 
has been made either in chemiBtry 
or optics, 80 far from eluddating, 
aeema only to render more pro- 
found." 

^ This can be verified. Solar 
Rays naturally increase or decrease 
the amount of Heat generated at a 
certain point according to the num- 
ber of them (if one may bo speak) 
brought to bear on that point. 
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coraburentia, fortissime et optime fabricata, radii luna^ 
pofisint excipi et colligi in aliquem vel minimum gra- 
dum teporis ^. Is vero gradus teporis, si fortasse nimis 
subtilis et debilis fuerit, ut ad tactum percipi et depre- 
hendi non possit ; confugiendum erit ad vitra illa, quse 
indicant constitutionem aeris calidam aut frigidam^^; 
ita at radii lunae per speculum comburens incidant et 
jaciantur in summitatem yitri bujusmodi; atque tum 
notetur, si fiat depressio aquse per teporem. 

Ad secundam. 
6. Practicetur etiam vitrum comburens super cali- 
dum, quod non sit radiosum aut luminosum ; ut ferri» 
et lapidis calefacti, sed non igniti ; aut aquse ferventis, 
aut similium: et notetur, utrum fiat augmentum et 
intentio calidi, ut in radiis solis ^^. 



^ This expeiiment has been per- 
fonned as foUows : Tschirnhausen 
made a lens of power sufficient to 
faae copper, silver, tiles, pumice, 
and eren a crucible; but the rays 
of the full moon at her greatest alti- 
tode produced no perceptible degree 
of Heat. In 1802 the lunar ra^rs 
were again ooncentrated by the most 
powerfnl lena ever made, in the 
preaence of Sir Joseph Banks and 
other Members of the Royal So- 
ciety; but though the most sensi- 
tive ThermometerB were applied, it 
waa thought that a diminution ra- 
ther than an increase of Heat took 
plaoe. Encyd. Brit. '' Buming- 
glaaa." 

^ « Vitmm Calendare." Cf. infr. 
n. 13. No. 38. It served also as a 
barometery but was naturally rude 
and inaccurate. For a history of 
the Thermometer see Herschel^s 
Diac. on Nat. Phil. § 356. 

47 See the Encyd. Brit. Article 
"Buming Glass." The questions 



started here and in the nezt para- 
graph have been settled; and the 
result is such as proves the simi- 
larity in kind of Solar and other 
Heat; so that in these places no 
Negative can be addnced. Large 
lenses brought before lighted can- 
dles or the fire produce sensible 
Heat ; and by collecting the rays of 
Heat in the atmosphere, even when 
the Sim is quite hidden behind 
clouds, concave Mirrors produce a 
definite increase of Heat at their 
focus. Farther than this, M. M. 
Saussure and Pictet of Geneva have 
established the troth as to '' ferram, 
vel lapis calefactus, sed non igni- 
tus," icc. by heating an iron baU 
so as not to be luminous, and by 
ezperimenting on boiling water. 
From the results they have shewn 
that Heat emanates in invisible 
rays, and is subject to the same 
laws of reflection, &c. as if it were 
accompanied by lays of light as 
well. Melloir has also established 
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Ad secundam. 

7. Practicetur etiam speculum oomburenB in flamma 
communi. 

Adtertiam. 

8. Cometarum (si et illos numerare inter meteora 
libuerit) non deprehenditur constans aut manifestos 
effectus in augendis ardoribus anni, licet siccitates se- 
pius inde sequi notats sint^. Quinetiam trabes» et 
columnse lucidse, et chasmata^, et similia, apparent 
ssepius temporibus hybemis, quam sestivis ; et maxime 
per intensissima frigora, sed coiyuncta cum siccitati- 
bus^. Fulmina tamen et coruscationes et tonitrua 
raro eveniunt hyeme» sed sub tempus magnorum fer- 
Yorum ^^. At stellae (quas vocant) cadentes» existimau- 
tur vulgo magis constare ex viscosa aliqua materia 
splendida et acceusa, quam esse natura) ignes fo^ 
tioris ^. Sed de hoc inquiratur ulterius. 



the het that Heat it refrangible ; 
snd (like Light of different coknirs) 
Heat from different soorcee hae 
difierent degrees of relrangibility. 
Forbes has eetabiiahed the polariza- 
tion of Heat from both Inminous 
and non-lummous sooroes : he alao 
depolariied Heat; and aa this ia a 
consequence solelj of doable re- 
fraction, he thereby haa proved that 
Heat ia subject also to the Lawa of 
double refraction. See Tumer^s 
Chemistry» Heat, p. 14 — ao. 

^ Cometa (aa Bacon apparently 
thought) have no effect on either 
Heat or Diought, ezcept perhape 
wben they approach so near our 
planet aa to affect the Atmosphere. 
The belief to the contrary is still 
ahnoat univeraal. 

^ TVabet, cohnmtB, ektumaia are 
aU deacribed by Seneca. Trabe$ 



« 



longa fax, trabia apede, ia eak) 
apparena." Qusrat. Nat. vii. 4. Co- 
kaims, QaaBet.Nat.vii.ao. CAmmt, 
'* quum aliquod coeli apatium disee- 
dit, et flaminam dehiacena velut in 
abdito ostendat." Queat. Nat. i. 14. 
They are cleariy names for the Au- 
rora Borealia. 

M The Aurora Borealia ia pioba- 
bly cauaed by electricity, which is 
moit active whea the weatfaflr ii 
dry. 

4i Tliis ia now aoeoiinted for by 
what is known of ElecUicity; yrt 
thunderstorma do aometimea occor 
in Winier. 

M For the probaUe natore and 
cauae of falling starBy eee Herschel's 
Ekmenta of Astronomy, pait HI. 
chap. xvii. § 898 ; and Humboldt'8 
Koemoa. 
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Ad quartam. 

9. Sunt qusdam coruscationes, qufie prabent lumen, 
sed non urunt : ese vero semper fiunt dne tonitru ^. 

Ad quintam. 

10. Eructationes et eruptiones flammarum inveniun- 
tar non minus in regionibus frigidis quam calidis ; ut 
in Islandia et Groenlandia : quemadmodum et arbores 
per re^ones frigidas magis sunt quandoque inflamma- 
bileSy et magis piceae ac resinosse, quam per regiones 
calidas; ut fit in abiete, pinu, et reliquis: verum in 
quali situ et natura soli hujusmodi eruptiones fieri so- 
leant, ut possimus affirmativce subjungere negativam^ non 
satis quaesitum est -"^. 

Ad sextam. 

11. Omnis flamma perpetuo est calida magis aut 
minus: neque omnino subjungitur negativa^. Et ta- 
men referunt, ignem fatuum ^, (quem* vocant) qui etiam 
aliquando impingitur in parietem, non multum babere 
caloris; fortasse instar flammse spiritus vini, qu8e cle- 
mens et lenis est. Sed adhuc lenior videtur ea flam- 
ma, qu8e in nonnullis historiis fidis et gravibus inveni- 
tar apparuisse circa capita et comas puerorum et virgi- 



^ Sheet ligbniiig is supposed to 
be only the reflec^on of ordinary 
ligfatning. 

M Thia if cleaiiy no Negative, 
For the cauaes and nature of sub- 
lemneona firBs» aee Dr. Daubeny 
on Volcanoea. 

tt Thia 18 again an instance of 
Degree. One can however imagine 
nya of hght without any Heat, such 
aa would be the Haloe which en- 
eircle holy heads in Faintings. The 
flamea of different subatancee have 
diffcfent degrees of Heat, arising 
firom the difierent amounta of gaees 



disengaged. 

M Ignia fatmu is aeoi only in 
marshy and other spots where there 
are exbalations of decompoeing mat- 
ter. It has been varioualy account- 
ed for by Sir I. Newton and Dr. 
Priestly ; nothing ia oertainly known 
about it; poesibly it is caused by 
phosphoretted Hydrogen, kindled 
either by Electridty, or by ita own 
tendency to combustion in air. The 
flame of Spirits of Wine, inatead of 
being " demens et lenis," is one of 
tbe moet intensely hot kinda of 
flame. 
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num ^^ ; qaae nullo modo comas adurebat, sed molliter 
circnm eas trepidabat. Atque certissimum est, circa 
equum in itinere sudantem, noctu et suda tempestate, 
apparuisse quandoque coruscationem quandam absque 
manifesto calore. Atque paucis abhinc annis notissi- 
mum est, et pro miraculo quasi babitum, gremiale cu- 
jusdam puellse paulo motum aut fricatum coruscasse: 
quod fortasse factum est ob alumen aut sales, quibos 
gremiale tinctum erat, paulo crassius haerentia et iD- 
crustata, et ex fricatione fracta^. Atque certissimum 
est, saccharum omne, sive conditum (ut vocant) siye 
simplex, modo sit durius, in tenebris fractum aut cul- 
tello scalptum coruscare. Similiter aqua marina et 
salsa, noctu interdum invenitur, remis fortiter percussa, 
coruscare. Atque etiam in tempestatibus spuroa maris 
fortiter agitata noctu coruscat ; quam coruscationem His- 
pani pulmonem marinum vocant^^. De illa flamina 
autem, quam antiqui nautse vocabant Castorem et Pol- 
lucem, et modemi Focum Sancti Ermi ^, qualem calo- 
rem habeat, non satis qusesitum est. 



«7 Cf. Uvy, I. 39. Virg. Mn. II. 
682-686. 

^ The girrs Apron was probably 
made of silk, and the " coruscatio" 
dectric. 

^ It is not quite certain to wbat 
cause tbis " Pboepborescent Ligbt" 
18 to be attributed. Ebrenberg, 
Darwin, and Scbonbein all agree in 
rcjecting tbe notion tbat it is caused 
by infusoria in tbe water ; and tbe 
most probable condusion is tbat it 
18 caused by tbe process of self- 
purification, continually going on in 
8alt water. Oione (a product of 
Pbospborus) oxidates Pbospborus, 
and by so doing causes emission of 
ligbt. So, probably, wben tbe sea 
is in motion, (and at no otber time 



is tbe ligbt seen,) new partides of 
organic matter are brougbt into 
contact witb tbe oxygen of tbe air; 
then oxone is produced, wbicb oxi- 
dates and destroys tbe vegetable 
matter from wbicb it sprang, and 
during tbis process the ''oorusca- 
tio" takes place. Darwin adds 
a remark wbicb illustrates the Spa- 
nisb " Pulmon marino" — ^tbeLwi^ 
of tbe Sea. " 1 am inclined to con- 
sider tbat tbe pbosphorescence is 
tbe result of decomposition of the 
organic particles, by wbicb process 
(one is tempted almost to call it « 
kind of respiration) tbe ocean be- 
comes purified. 

^Focus SancH Ermi. "StEI- 
mo*s fire;" an dectric ligbt. An 
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Ad septimam. 

12. Omne ignitum ita ut vertatur in raborem ig^ 
Deum, etiam dne flamma perpetuo calidum est ; neque 
huic effirmatwtB subjungitur neyaUva: sed quod in 
proximo ost, yidetur esse lignum putre ; quod splendet 
Docta, neque tamen deprehenditur caiidum: et squamse 
pifldum putrescentes, quse etiam splendent noctu^, nec 
inveniantur ad tactum calidse : neque etiam corpus 
dcindeiss, aut muscse, (quam vocant luciolam^) cali- 
dam ad tactum deprehenditur. 

Ad octavam. 

13. De balneis calidis, in quo situ et natura soli 
emanare soleant» non satis quaesitum est: itaque non 
rabjongitur negaliva. 

Ad nonam. 

14. Liquidis ferventibus subjungitur negativa ipsius 
liquidi natura sua. NuIIum enim invenitur liquidum 
tangibile, quod sit in natura sua et maneat constanter 
calidum ; sed superinducitur ad tempus tantum calor, 
ut natura ascititia: adeo ut quse potestate et operatione 
sunt maxime calida, ut spiritus vini, olea aromatum 
chemica, etiam olea vitrioli et sulphuris, et similia^, quae 
paulo post aduranty ad primum tactum sint frigida. 
Aqua autem balneoram naturalium, excepta in vas ali- 
quody et separata a fontibus suis, defervescit perinde ac 
aqua igne calefacta. At verum est, corpora oleosa ad 
tactum paulo minus esse frigida quam aquea; ut oleum 

accouiit of ity with its sopposed firefly : *' Lucdola" is its preaent 

cfiect on weather, is given hj Bacon name, Theae also give off Phos- 

in his HistOTy of Winds. phoreecent light For its manner 

*i Ariaea firom the disengagement and process of disengagementy we 

of Phoaphorescent light during de- may refer to note 59. 

oompoaition. ^ See supr. II. 11. (note 33.) 

^ The glow-worm and the Italian 

M 



im 



NOVUM OEGANUM. 



minus quam aqua, sericum minus quam linteum. Ve- 
rum hoc pertinet ad Tabulam graduim de fiigido^. 

Ad decimatn. 

15. Similiter vapori fervido subjungitor negaiim na^ 
turse ipsius vaporis, qualis apud nos invenitur. Etenim 
exhalationes ex oleosis, licet fiunle inflanHnabiles, ta« 
men non inveniuntur calidte, nisi a corpofe ealido re- 
center exhalaverint. 

Ad dedmam. 

16. Similiter aeri ipsi ferventi subjungitur negatm 

naturse aeris ipsius. Neque enim invenitur apud nos 

aer calidus, nisi fuerit aut conclusus, aut attritus®, aut 

manifeste calefactus a sole, igne, aut aliquo alio cor- 

pore calido. 

Ad undedmam. 

17. Subjungitur negativa tempestatum frigidarum 
magis quam pro ratione temporis anni, quae eveniunt 
apud nos flante Euro et Borea : quemadmodum et con- 
trariae tempestates eveniunt flante Austrp et Zephyro. 
Etiam inclinatio ad pluviam (prsesertim temporibus 
hjemalibus) comitatur tempestatem tepidam : at gelu 
contra frigidam. 

Ad duodecimam. 

18. Subjungitur negativa aeris conclusi in cavemis 
tempore sestivo^. At de aere concluso omnino dili- 



64 The Theory of " Absolute 
Cold" was believed in in Bacon'8 
days. We again notice here the 
confusion of notions between things 
reaUy hot, and those which have 
similar chemical effects. 

w Cf. infr. inst. 22. By Aer at- 
tritus would probably be meant air 
when compressed, or when friction 
is going on. 

^ The cause of this wiU be this : 
that in Sununer the Sun'8 rays, 



which heighten the outer tempera- 
ture, cannot affect the air in ci- 
vems, and bo they are cooler than 
the open air is : just as thick-waUed 
buildinga ei^oy a comparatively 
equable temperature. The case with 
air generaUy is, (and this aniwen 
most of the difficulties expressed 
here,) that it is a vray bad con- 
ductor of Heat, and so veoeifes ic 
slowly, and retaine it long. 
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^BnuBinqiiirenduni. Primo enim non absque causa 
D (lubttationem veiiit, qualis sit luitnra aeris, quateaiis 
td calidiim et frigidum in natura sua propria. Recipit 
:Qim aer calidum maQifeeto ex impreHsione CGeleetium; 
Tigidum auteD) fortasse nb expiratione terra; et m- 
IU8 in media (quam vocant) regione aeris, a vaporibus 
'rigidis et nivibus; ut uullum judicium fiori possit de 
leris natura per aerem, qui foras est et sub dio, sed ve- 
■ius foret judicium per aerem, conclusum. Atqiii opiis 
Mt etiam ut aer concludatur in tali vase et materia, 
1U!E nec ipsa imbuat aerem calido vel frjgido ex vi pro- 
pria, uec facile admittat vim aeris extranei. Fiat ita- 
:]ae experimenttnn perollam figularem multiplici corio 
>bductani ad muniendam ipsam ab aere extranco, facta 
Biora per tres aut quatuor diea iu vase bene occluso : 
leprefaensio autem sit post apertionem vasis, vel per 
lum, vel per vitrum graduimi ordine appiicatum. 



Ad decimam tertiam. 
9. Subest simititer dubitatio, utrum tepor in lana, 
lellibne, et plnmis. et hujusmodi, fiat ex quodam 
Mrili calore inhjerente, quatenus excernuntur ab anima- 
ibuB; aut etiam ob pinguedinem quandam et oleosita^ 
*m, quie git uatuRE congrute cum tepore; vel plane ob 
Kinclusionem et fractionem aeris, ut in articulo pnece- 
lente dictum est. Yidetur enini (imnis aer, abscissus 
i continuitate aeris forinseci, habere nonnihil teporis. 
[taqoe 6at experinientum in fibrosis, qute flunt ex lino; 
I ex lana, aut plnmis, aut serico, qnic excernuntur 
niraatis. Notandum est etiam, omnes pulveres (ubi 
ufesto includitur aer) minus esse frigidos, quam 
lorpora integra ipsorum ; quemadmodum etiam existi- 
namus, omnem spumnm (utpote qure aerem contineat) 
ninus esse frigidam, quam liquorem ipsum. 
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Ad decimatn quartam. 

20. Huic non sabjungitur negativa. Nihil enim re- 
peritur apud nos sive tangibile, sive spirituale^, quod 
admotum igni non excipiat calorem. In eo tamen 
differunt, quod alia excipiant caiorem citius, ut aer» 
oleum, et aqua ; alia tardius, ut lapis et metalla. Ve- 
mm hoc pertinet ad Tabtdam graduum. 

Ad decimam quintam. 

21. Huic instantise non subjungitur negatim alia» 
quam ut bene notetur, non excitari scintillas ex silice 
et chalybe, aut alia aliqua substantia dura, nisi ubi ex- 
cutiuntur minutise aliquse ex ipsa substantia lapidis vel 
metalli: neque aerem attritum unquam per se generare 
scintillas, ut vulgo putant®: quin et ipsa; illae scintillse 
ex pondere corporis igniti magis vergunt deorsum quam 
sursum, et in extinctione redeunt in quandam fuligi- 
nem corpoream. 

Ad decimam se^vtam. 

22. Existimamus huic instantise non subjungi nega- 
tivam. Nullum enim invenitur apud nos corpus tan- 
gibile, quod non ex attritione manifesto calescat^; 
adeo ut veteres somniarent, non inesse ccelestibus aliam 
vim aut virtutem calefaciendi, nisi ex attritione aeris 
per rotationem rapidam et incitatam. Verum in hoc 



^ An old Scholastic division. By 
<^ spirituale*' Bacon probably here 
meanfi sucfa things at Gaaes. His 
view of the relative speed of differ- 
ent Bubstances in acquiring heat is 
all wrong. Air (as it is so bad a 
conductor) is very slow : Metals are 
particularly rapid; but because of 
the far greater number of their par- 
tides, they do not shew it bo quick- 
ly; and for the same reason they 
carry off Heat far more rapidly, and 



80 seem colder to the touch. 

^ Air under compreaeion does 
emit sparks of sufficient intenaity 
to ignite German tinder. 

^ Friction is one of the most 
important sources of Heat ; as 
Count Rumford'B experiments have 
proved that an unlimited supply of 
Heat can be obtained by it without 
diminishing the quantity of the ma- 
teriala. 
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genere ulterius inquirendum est, utrum corpora, quae 
emittuntur ex machinis, (qualia sunt pilse ex tormentis) 
non ex ipsa percussione contrahant aliquem gradum 
caloris ; adeo ut postquam deciderint, inveniantur non- 
nihil calida. At aer motus magis infrigidat quam cale- 
fJBU^it ; ut in ventis, et follibus, et flatu oris contracti ^^. 
Verum hujusmodi motus non est tam rapidus ut ex- 
citet calorem ; et fit secundum totum, non per particu- 
las: ut mirum non sit, si non generet calorem. 

Ad decimam septimam. 
2S. Circa hanc instantiam facienda est inquisitio 
diligentior. Videntur enim herbse et vegetabilia viri- 
dia et humida aliquid habere in se occulti caloris. Ille 
▼ero calor tam tenuis est, ut in singulis non percipiatur 
ad tactnm : yerum postquam illa adunata sint et con- 
clusa, ut spiritus ipsorum non expiret in aerem, sed se 
invicem foveat ^ ; tum vero oritur calor manifestus, et 
nonnunquam flamma in materia congrua. 

Ad decimam octavam. 

24. Etiam circa banc instantiam diligentior facienda 

est inquisitio. Videtur enim calx viva, aqua aspersa, 

concipere calorem; vel propter unionem caloris, qui 

antea distrahebatury (ut ante dictum est herbis conclu- 



'^ Bodies passing thnmgh Air be- 
oome hot by firiotion — as Meteors : 
but Air in Motion caneee coolness, 
becanae of its carrjring off the Calo- 
lic of the Body. The radiation 
of Heat from a body ia more 
rapid when the Heat is continnally 
being removed by a current of 
Air, and the equilibrinm of Heat 
thereby hindered. The contrary ef- 
fect is produoed when the radiation 
of Heat from bodiea ia impeded (cf. 
cnpra Inat. 19) by thick and cloee 



coverings of wool or skin. ** Y\i se- 
condnm totum, non per particulaa." 
By this, I suppose, Bacon means, 
it affecta the whole body generally, 
and doea not cause friction of its 
eeparate particles. This view is of 
course wrong. 

71 So damp hayricks are set on 
fire. The dose confinement of Air 
createa great Heat ; and there ia a 
prooess of fermentation going on 
also. 
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ris) vel ob irritatioDein et exasperationem spiritus ignei 
ab aqoa, ut fiat qnidam conflictos et antiperistasis ^. 
Utra Yero res sit in causa, facilius apparebit, ri ioco 
aquse immittatur oleum. Oieum enim sque ac aqoa 
Talebit ad unionem spiritus inclusi, sed non ad irrita- 
tionem. Etiam fiKiendum eet experimentum latios, 
tam in cineribus et calcibua diverBonim corporuiD, 
quam per immissionem diTersorum liquorum ^. 



Ad decimam fwnam. 

25. Huic instantiae subjungitur negaHva aliorum me- 
tallorum, quae sunt magis moUia et fluxa. Etenim 
bracteol» auri, solutse in liquorem per aquam regis^^, 
nullum dant calorem ad tactum in dissolutione : neque 
similiter plumbum in aqua forti. Neque etiam aif^en- 
tum Tivum, (ut memini) sed argentum ipsum parum 
excitat caloris, atque etiam cuprum, (ut memini) sed 
magis manifesto stannum, atque omnium maxime fer- 
rum et chalybs ; quse non solum fortem excitant calo- 
rem in dissolntione, sed etiam violentam ebullitionem. 
Itaque videtur calor fieri per conflictum, cum aquae 
fortee penetrant et fodiunt, et divellunt partes corporis, 



^^ aammpUrraiins, ** the strength- 
ening of a prindple by the influence 
of its oppoeite.'' (Gloesary to Sir 
T. Browne'0 Rel. Med.) d. infr. 
il. 37. 48. Sir T. Browne ueee the 
Term Bel. Med. 11. i 10. Below, 
II. 27 (ad fin.), Baeon writct ihiiB — 
" per antiperiatasin sive refectumem 
naturm cmUraruB** — which would 
gire it quite a different eeoee. lo 
the same senae it occurs in II. 48 : 
as the drtvimg out ratber than the 
irritaHm and ttrengthemng of one 
fNrinciple by ite contrary. Baoon'0 
suggestion of substituting oil has 
beco tried successfiilly. In &ct any 



hquid applied to quickMme, in 
ing into a solid state, gives off rio- 
lent Heat. 

^'Thecauslac ptoperties of qmck- 
lime are ezpUined l^ Dr. Black by 
the princi{^ of Latent Hent. See 
Encyd. Brit. 

^^ Aqua regis, a compound of ni- 
tric and hydro-chloric Add in dif- 
ferent proportioos, according lo the 
purpoee for which it is inteaded. 
It is particttterly used to dissoWe 
Gdd, being iU only 9o hn m !L It 
also dissolres other metals, bot not 
Silrer. See below, Inst. aSL Agaa 
forHe is strong nitric add. 
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et eorpora ipsa resistunt. Ubi vero corpora ikcilius 
cedunt, vix excitatur calor. 

Ad vicesimam. 

26. Calori anitnalium nulla subjungitur negativa^ nisi 
insectorum (ut dictum est) ob parvitatem corporis. 
Etenim in piscibus collatis ad animalia terrestria magis 
notatur gradus caloris, quam privatio. In vegetabilibus 
autem et plantis nullus percipitur gradus caloris ad 
tactum, neque in lachrymis ipsorum, neque in meduUis 
recenter apertis. At in animalibus magna reperitur 
diversitas caloris; tum in partibus ipsorum, (alius est 
enim calor circa cor, alius in cerebro, alius circa ex- 
tema) tum in accidentibus eorum, ut in exercitatione 
vehementi, et febribus. 

Ad vicesifnam primam. 
27* Huic instantise vix subjungitur negaiim, Quin- 
etiam excrementa animalium non recentia manifeste 
habent calorem potentialem, ut cemitur in impingua- 
tione soli ^. 

Ad vicesimam secundam et tertiam. 

28. Liquores (sive aquse vocentur, sive olea) qui ha- 
bent magnam et intensam acrimoniam, exsequuntur 
opera caloriB in divulsione corporam, atque adustione 
post aliquam moram : sed tamen ad ipsum tactum ma- 
nus non sunt calidi ab initio ^^. Operantur autem se- 
cundum analogiam, et poros corporis, cui adjunguntur. 
Aqua enim regis auram solvit, argentum minime : at 



7* Fram the Ammoiiia contained to their Affinities/' does Bacon 

in aH dang. mean ? Tbeee *' exceplions*' ( j8 — 

7* Repetition from Inetance 14» 32) are in no eense connected with 

with an attempt at ezplanation. ** Se- Heat ; as has been obeenred above, 

GaDdam Aiudogiam," ''acoordiog H. 11. Intt. a^. 
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contra, aqua fortis argentum solvit, aurum minime: 
neutrum autem solvit vitrum. Et sic de ceteris. 

Ad vicesimam quartam. 

29* Fiat experimentum spiritus vini in lignis, ac 

etiam in butTro, aut cera» aut pice ; si forte per calo- 

rem suum ea aliquatenus liqueiaciat ^. Etenim instan- 

tia vicesima quarta ostendit potestatem ejus imitatiyam 

caloris in incrustationibus. Itaque fiat similiter expe- 

rimentum in liquefactionibus. Fiat etiam experimen- 

tum per yitrum graduum sive calendare, quod conca- 

Yum sit in summitate sua per exterius ; et immittatur in 

inud concavum exterius spiritus Tini bene rectificatus, 

cum operculo, ut melius contineat calorem suum; et 

notetur utmm per calorem suum fiunat aquam descen- 

dere. 

Ad vicesimam quintam. 

30. Aromata, et herbse acres ad palatum, multo ma- 
gis sumptse interius, percipiuntur calida. Videndum 
itaque in quibus aliis materiis exequantur opera caloris. 
Atque referunt nautsBy cum cumuli et massse aromatum 
diu conclusse subito aperiuntur, periculum instare illis, 
qui eas primo agitant et extrahunt, a febribus et in- 
flammationibus spiritus. Similiter fieri poterit experi- 
mentum, utrum pulveres hujusmodi aromatum aut 
herbarum non arefaciant laridum, et carnem suspensam 
super ipsos, veluti ftimus ignis. 

Ad vicedmam sewtam. 

31. Acrimonia sive penetratio inest tam frigidis, 
qualia sunt acetum, et oleum vitrioli, quam calidis, 
qualia sunt oleum origani, et similia. Itaque similiter 
et in animatis cient dolorem, et in non animatis divel- 

^ Spirits of Wine will «olve wax and pitch, but not wood or botter. 
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lant partes et cousumunt. Neque huic instantise sub- 
jungitur negativa. Atque in animatis nullus reperitur 
dolor, nisi cum quodam sensu caloris ^. 

Ad vicesimam septimam. 
S2. Communes sunt complures actiones et calidi et 
frigidi, licet diversa admodum ratione. Nam et nives 
puerorum manus videntur paulo post urere ; et fngora 
tuentnr cames a putreiactione ^, non minus quam 
ignis; et calores contrahunt corpora in minus, quod 
faciunt et frigida. Verum hiec et similia opportunius 
est referre ad inquisitionem de frigido. 

XIII. 
Tertio facienda est comparentia ad inteUectum instan- 

tiarum in quibus natura, de qua fit inquisitio, inest se- 

cundum magis et minus ; sive facta comparatione in- 

crementi et decrementi in eodem subjectOy sive facta 

comparatione ad invicem in subjectis diversis. Cum 

enim forma rei sit ipsissima res ; neque differat res a 

fbrma aliter quam differunt apparens et existens, aut 

exterius et interius, aut in ordine ad hominem et in 

ordine ad universum ; omnino sequitur, ut non recipia- 

tur aliqua natura pro vera forma, nisi perpetuo decre- 

scat, quando natura ipsa decrescit, et similiter perpetuo 

augeatur, quando natura ipsa augetur^. Hanc itaque 

tabulam, Tabulam graduum sive Tabtdam comparaiivce 

appellare consuevimus. 

Tabula graduum^ sive Comparativre in Calido. 
Primo itaque dicemus de iis, quse nullum prorsus 



^ An mifoimded assertioD. 

^ It is worth noticing that it was 
an ezperiment on the power of cold 
to [igeaervB bodiea that cost Bacon 
hia Ufe; for he caoght a cold and 
inflammation while atuffing a fowl 
•Bow at Highgate, and died 



on the pth April 1626. 

80 Thia language is the same with 
that in II. 4. '* In ordine ad ho- 
minem, &c." corresponde to the 
modem technical Terms ** aubjec- 
tive" and '' oljective.' 
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giadnm caloris habent ad tactum ; sed videntmr habere 
potentialem tantum quendam calorem» 8iye dispositio- 
nem et prseparationem ad calidum. Postea demum de- 
scendemus ad ea, quse sunt actu sive ad tactum calida, 
eorumque fortitudines et gradus. 

1. In cdrporibus solidis et tangibilibus non inTenitur 
aliquid, quod in natura sua calidum sit originali- 
ter^^ Non enim lapis aliquis, non metallum» non 
sulphur, non ibssile aliquod, non lignum» non aqua, 
non cadaver animalis, inveniuntur calida. Aquae 
autem calidse in balneis videntur calefieri per aod- 
dens, sive per flammam aut ignem subterraneum, 
qualis ex ^tna et moutibus aliis complnribus evo- 
mitur^; sive ex conflictu corporum, quemadmodum 
calor fit in ferri et stanni dissolutionibus. Itaque 
gradus caloris in inanimatis, quatenus ad tactum 
humanum, nullus est; veruntamen illa gradu fri- 
goris diflerunt; non enim aeque frigidum est lig- 
num, ac raetallum. Sed hoc pertinet ad Tabulam 
graduum in frigido. 

2. Attameu quoad potentiales calores et prseparationes 
ad flammam, complura inveniuntur inanimata ad- 
modum disposita, ut sulphur, naphtha, petroleum. 

S. Quffi antea incaluerunt, ut fimus equinus ex ani- 
mali» aut calx, aut fortasse cinis, aut fuligo ex igne, 
reliquias latentes quasdam caloris prioris retinent^. 



01 This Instance is totally wrong. 
All bodies are endued with Heat 
more or less; all aggregations of 
particles h&ve some degree of Heat 
in them; and the reason why Metal 
18 oolder to the touch than Wood is 
not that it has more inherent cold 
in it, but simply because of the 
greater density of its particles, which 
carry off a far greater quantity of 
Caloric. See note 67. 



^ All that ia known npon tbe 
Bubject of the origin of Volcanie 
fire is to be foond in Dr. Daubeny^s 
Treatise on Volcanoe. Cf. aupr. II- 
13. Inst. 10. 

® " Reliqui» Latentea'' nrast no^ 
be mistaken for " Latent Heat," 
which was not discovered till Dr« 
Black'8 ezperimenta. (Herscbel'^ 
Discourse on Nat. Phil. § 360, 361*) 
Tumer^a Cbemittry, Art. Heat 
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Itaqae fiaot (iua^<lani distillationes et sepanitiones 
corporuin, per eepulturain in fimo equino ; atque 
excitatnr calor in ralce per aspersionem aqute; ut 
jam dictnm est. 

, Inter Tegetnbilia non invenitur aliqtia planta, sive 
pat? plantie. (veluti lachrvmo, aut meclalla) rioic eit 
ad tactuta humanum calida. Sed tamen (ut supe- 
rius dictum est) lierbn? viridea coticlusn: calescunt; 
atqne ad interiorem tactum, veluti ad palatum, aut 
ad Btomaclium ^', aut etiam ad exteriores partes 
post aliquam moram (nt in emplastris et unguentis) 
alia vegetabilta inveniuntur calida, slia frigida. 

. Non tnvenitur in partibns aniinalium, postquani fu- 
eriat mortua.' aut separata>, aliquid calidum ad tac- 
tnm bnmanum. Nam neqne fimus equinus ipse, 
iiisi fuerit conclusus ct sepnltns, caiorem rctinet. 
Sed tamen omnis fimus habere videtur caiorem po- 
tentialem, ut in agronim impinguatione. Et simi- 
liter cadavera antmalium hajusmodi habent laten- 
tem et potentialem calorem ; adeo nt iii cffinieteriisr 
abi quotidie fiunt sepulturae, terra calorem qiien- 
dam occultum colligat, qui cadaver aliquod recenter 
impositnm consumit longe citiusquam temi pura^. 
Atque apud orientalea traditur iuveuiri textile 
quoddam tenue et mollc, factum es avium pluraa^ 
gine, quod vi iiinata butyrum solvat et Uquefaciat, 
in ipso leviter involutum*'. 

L Qoie impinguant agros, ut fimi oinnis generis, 
creta, areiia inaris, sal, et similia, diBpositionem 
noimullani babent ad calidum. 

* TTiiB same inalance is intro- awettinn. 

wd in Table ii, and Bbews how ** This might readity happen, if ' 

f roughly Bacon hae thravm hia ihv wrapping traa euch as to confine 

ipple* together. the Air very cloaely. 

* TtwM ia Do grmiiMl fot tbis 



I 
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7. Omnis putrefactio in se rudimenta qusedam exilis 
caloris habet, licet non hucusque, ut ad tactum 
percipiatur. Nam nec ea ipsa, quse putreikcta sol- 
Yuntur in animalcula^, ut caro, caseus, ad tactum 
percipiuntur calida ; neque lignum putre, quod 
noctu splendet^, deprehenditur ad tactum calidum. 
Calor autem in putridis quandoque se prodit per 
odores tetros et fortes. 

8. Primus itaque caloris gradus ex iis, qu» ad tactum 
humanum percipiuntur calida, videtur esse calor 
animalium, qui bene magnam habet graduum lati- 
tudinem; nam infimus gradus (ut in insectis) vix 
ad tactum deprehenditur ; summus autem gradu8 
yix attingit ad gradum caloris, radiorum solis in re- 
gionibus et temporibus maxime ferventibus ; neque 
ita acris est, quin tolerari possit a manu. £t tameu 
referunt de Constantio, aliisque nonnullis, qui con- 
stitutionis et habitus corporis admodum sicci fiie- 
runt, quod acutissimis febribus correpti ita incalue- 
rint, ut manum admotam aliquantulum urere visi 
sint. 

9* Animalia, ex motu et exercitatione, ex vino et 
epulis, ex venere, ex febribus ardentibus, et ex 
dolore, augentur calore. 

10. Animalia, in accessibus febrium intermittentium, a 
principio frigore et horrore corripiuntur ; sed paulo 
post majorem in modum incalescunt; quod etiam 
iaciunt a principio in causonibus, et febribus pesti- 
lentialibus. 

11. Inquiratur ulterius de calore comparato in diversi^ 
animalibus, veluti piscibus, quadrupedibus, serpen — 

^ Thit is probably erroneous ; it suitable coDdition (at the life 
is not usnaUy thought that putre- Animalculie. 
&ction doee more than provide a ^ Cf. supr. II. la. Inst. f a. 
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tibas» avibus ; atque etiam secundum species ipso- 
rum, ut in leoney milvio, homine ; nam ex vulgari 
opinione, pisces per interiora minus c&lidi sunt, aves 
autem maxime calidse ; prcesertim columbse, accipi- 
tres, struthiones. 

2. Inquiratur ulterius de calore comparato in eodem 
animali secundum partes et membra ejus diversa. 
Nam lac, sanguis, sperma, ova, inveniuntur giadu 
modico tepida, et minus calida quam ipsa caro ex- 
terior in animali, quando movetur, aut agitatur. 
Qualis vero gradus sit caloris in cerebro, stoma- 
cho, corde, et reliquis, similiter adhuc non est quse- 
situm. 

3. Animalia omnia, per hyemem et tempestates fn- 
gidas, secundum exterius frigent ; sed per interiora 
etiam magis esse calida existimantur. 

4. Calor ccelestium etiam in regione calidissima, atque 
temporibus anni et diei calidissimis, non eum gra- 
dum caloris obtinet, qui vel lignum aridissimum, 
vel stramen, vel etiam linteum ustum incendat aut 
adurat, nisi per specula comburentia roboretur ; sed 
tamen e rebus humidis vaporem excitare potest. 

15. £x traditione astronomorum ponuntur stellae aliae 
magiSy aliae minus calidae. Inter planetas enim 
post Solem ponitur Mars calidissimus ; deinde 
Jupiter, deinde Venus ; ponuntur autem tanquam 
frigidi, Luna, et deinde omnium maxime Satumus. 
Inter fixas autem ponitur calidissimus Sirius ; de- 
inde Cor leonis, sive Regulus; deinde Canicula, 

6. Sol magis caleiacit, quo magis vergit ad perpen- 
diculum, sive zenith^ ; quod etiam credendum est 

^ Thia is entirely ba«ed on error. Cf. supva, II. 13. Inst. i. 
M Sce supra, II. 12. Inst. 3. 
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de aliis planetis» pro modulo suo caloris ; exempli 
gratia, Jovem magis apud nos calefEtcere, cum po- 
situs dt sub Cancro, aut Leoue, quam sub Capri- 
como, aut Aquario. 

17. Credendum est, solem ipsum, et planetas reliquos, 
magis calefacere in perigssis suis, propter propin- 
quitatem ad terram, quam in apogseis^^ Quod 
si eveniat» ut in aliqua regione sol sit simul 
in perigseo, et proinus ad perpendiculum ; ne- 
cesse esty ut magis cale&ciat, quam in regioae ubi 
sol sit similiter in perigseo, sed magis ad obliqumn. 
Adeo ut comparatio exaltationis planetarum notari 
debeat, prout ex perpendiculo aut obliquitate par- 
ticipet, secundum regionum varietatem. 

18. Sol etiam, et similiter reliqui planetae, calefaeere 
magis existimantur, cum sint in proximo ad stellas 
fixas majores ; veluti cum sol ponitur iu Leone, 
magis vicinus fit Cordi Leonis, Caudse Leonis, et 
Spicae Virginis, et Sirio, et Caniculse, quam cum 
ponitur in Cancro, ubi tamen magis sistitur ad 
perpendiculum^. Atque credendum est, partes 
cceli majorem infundere calorem (licet ad tactum 
minime perceptibilem) quo magis omatse sint stel- 
lis, praesertim majoribus. 

19. Omnino calor ccelestium augetur tribus modis ; 
videlicet ex perpendiculo, ex propinquitate sive 
perigseo, et ex conjunctione sive consortio stel- 
larum. 

20. Magnum omnino invenitur intervallum inter calo- 

^i This is true enough in itoelf : explanation of coune ie, that the 

hut as the sun, when in Pengee, is £arth'8 Heat reaches its Maximnm 

''magis ad obliquum/' we happen about August ; just as about 

to have the coldest weather when 2 o*clock p.m. is the hottest time 

the Sun is nearest the earth. of the day. 

92 Cf. supra, II. 12. Inst. i. The 
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rem animalium, ac etiam radiorum coelestium, 
(pront ad nos deferuntur) atque flammam, licet 
lenissimamy atque etiam ignita omnia, atque in- 
super liquores, aut aerem ipsum, majorem in mo- 
dum ab igne calefactum. Etenim flamma spiritus 
vini, prsesertim rara, nec constipata, tamen potis 
est stramen, aut Hnteum, aut papyrum incendere ; 
quod nunquam faciet calor animalis, vel solis, abs- 
que speculis comburentibus^. 
21. Flammse autem et ignitorum plurimi sunt gradus 
in fortitudine et debilitate caloris^. Verum de 
his nuUa est facta diligens inquisitio; ut necesse 
mt ista leviter transmittere. Videtur autem ex 
flammis illa ex spiritu vini esse mollissima; nisi 
forte ignis &tuus, aut flammse, seu coruscationes 
ex sudoribus animaliumy sint molliores. Hanc 
sequi opinamur flammam ex vegetabilibus levibus 
et porosis, ut stramine, scirpis, et foliis arefactis ; a 
quibus non multum differre flammam ex pilis aut 
plumis. Hanc sequitur fortasse flamma ex lignis, 
prsesertim iis, quse non multum habent ex resina 
aut pice ; ita tamen ut flamma ex lignis quse parva 
sunt mole (quae vulgo coUigantur in fasciculos) le- 
nior sit, quam quse fit ex truncis arborum et radi- 
cibus. Id quod vulgo experiri licet in fomacibus, 
quae ferrum excoquunt ; in quibus ignis ex fasci- 
culis et ramis arborum non est admodum utilis. 
Hanc sequitur (ut arbitramur) flamma ex oleoy et 
sevo, et cera, et hujusmodi oleosis et pinguibus, 

M Flame kindles combustiblet ^ Tbe intensity of Heat of flame 

more readily tban many bodies do in different subetances dependa on 

whoae Heat ie far greater, because tbe compoeition of tbe bady bum- 

H is in a condition wbicb enables it ing, and on its readiness to com- 

to combine eaaily witb tbe inflam- bine with tbe Ozygen of tbe atmoe- 

mable chemical elemente of bodies. phere. 
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quse sunt sine magna acrimonia. Fortissimas antem 
calor reperitur in pice et resina, atque adhuc magis 
in sulphure» et caphura» et naphtha, et petroleo» et 
aalibus» (postquam materia cruda eruperit) et in 
horum compositionibus, ireluti pulvere tormentario, 
igne Gra^o^, (quem vulgo ignem ferum vocant) 
et diversis ejus generibus, quse tam obstinatum ha- 
bent calorem, ut ab aquis non &cile exstinguantur. 
32. Existimamus etiam flammam, quse resultat ex non- 
nullis metallis imperfectis^, esse valde robustam 
et acrem. Verum de istis omnibus inquiratur 
ulterius. 

23. Videtur autem flamma fulminum potentiomm^ 
has omnes flammas superare; adeo ut ferram ip- 
sum perfectum aliquando colliquaverit in guttas; 
quod flammse illse altene iacere non possunt. 

24. In ignitis autem diversi sunt etiam gradus caloris, 
de quibus etiam non facta est diligens inquisitio. 
Calorem maxime debilem existimamus esse ex lin- 
teo usto ; quali ad flammse excitationem uti sole- 
mus ; et similiter ex ligno illo spongioso, aut funi- 
culis areiactis, qui ad tormentorum accensionem 
adhibentur. Post hunc sequitur carbo ignitus ex 
lignis» et anthracibuSy atque etiam ex lateribus ig- 
nitis, et similibus. Ignitorum autem vehementis- 
sime calida existimamus esse metalla ignita, ut 



^ Gunpowder. The ordinaiy 
composition of Gunpowder is f ni- 
tre, f sulphur, | charcoal. See 
infr. II. 36. Inst. 7. 

Greek-fire was said to be com- 
poeed of sulphur, naphtha» pitch, 
gum, and bitumen ; it bumt under 
water. It waa invented by a Greek 
engineer of Heliopolis in Syria, 
named Callinicua, a. d. 660. 

M *' Imperfect Metals," sc. those 



metaUic substances which are dactik 
and fixed in the fire, to a eeriam 
deifree, but which are destrojred by 
the continued action of fire; Le. 
changed into an earth depriyed of 
all the characteristic properties ol 
metals — vis. copper, iron» tin, and 
lead. 

^ " potentiorum," as of^Kwed to 
Sheet lightning. Cf. supnt, 11. 12. 
Inat. 9. 
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ferram, et cuprum, et caetera. Verum de fais etiam 
fiGUsienda est ulterior iuquisitio. 

25. Inyeniuntur ex ignitis nonnulla longe calidiora, 
quam nonnullae ex flammis. Multo enim calidius 
est et magis adurens ferrum ignitum, quam flamma 
spiritus vini. 

26. Inyem'untur etiam ex illis, quse ignita non sunt, 
sed tantum ab igue caleiacta, sicut aquse ferventes, 
et aer conclusus in reyerberatoriis, nonnulla, quse 
superant calore multa ex flammis ipsis et ignitis. 

27* Motus auget calorem^ ; ut videre est in foUibus et 
flatu; adeo ut duriora ex metallis non solvantur 
aut liqueflant per ignem mortuum aut quietum, 
nisi flatu excitetur. 

28. Fiat experimentum per specula comburentia, in 
quibus (ut memini) hoc fit; ut si speculum pona- 
tur (exempli gratia) ad distantiam spithamse ab ob- 
jecto combustibili, non tantopere incendat aut 
aduraty quam si positum fuerit speculum (exempli 
gratia) ad distantiam semispithamae, et gradatim et 
lente trahatur ad distantiam spithamse. Conus ta- 
men et unio radiorum eadem sunt, sed ipse motus 
auget operationem caloris^. 

29* Existimantur incendia illa, quse fiunt flante vento 
fortiy majores progressus facere adversus ventum, 
quam secundum ventum ; quia scilicet flamma re- 
silit motu perniciore, vento remittentc, quam pro- 
eedit, vento impellente^^. 

M By rapi^^iig a greater quan- perhaps enable us to find the ezact 

titr of Oxygen from the Air. It is focuB better, and so might cauae a 

not mere motion, for the manufac- atronger Heat. 
tnrar who tried to blow hia firea by ^^ Thia ia not the case. The 

means of steam jets, aimply blew brightneBS of fire, when ezposed to 

themoat. a high wind, is accounted for by 

^ Tbere is no foundation in fact note 98. 
for this. The latter process would 

N 
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80. Flamma non emicat ant generatnr, nisi detnr ali- 
quid concavi, in quo flamma moYere posait et lu- 
dere ; prsrterquam in flammis flatuosis pulveris 
tormentarii, et similibns, ubi compreasio et incar- 
ceratio flammae auget ejus furorem^. 

31. Incus per malleum calefit admodum; adeo ut si 
incus fuerit laminse tenuiona, exirtimemus illam 
per fbrtes et continuos ictus mallei poase rube- 
scere, ut ferrum ignitum ; sed de hoc fiat experi- 
mentum^. 

82. At in ignitis, quse sunt porosa, ita ut detur spatium 
ad exercendum motum ignis, si cohibeatur hujus- 
modi motus per compressionem fbrtem, statim ex- 
stinguitur ignis; veluti cum linteum ustum, aat 
filum ardens candeUe aut lampadis, aut etiam carbo 
aut pruna ardens, comprimitur per pressoriumy aut 
pedis conculcationem, aut hujusmodi, statim ces- 
sant operationes ignis. 

3S. Approximatio ad corpus calidum auget calorem, 
pro gradu approximationis ; quod etiam fit in ]u- 
mine : nam quo propius collocatur objectum ad 
lumen, eo magis est visibile^ 

34. Unio calorum diversorum auget calorem, nisi faeta 
sit commistio corporum. Nam focus magnus, et 



1 Common flame requires Ozy- 
gen, and therefore requires roomf 
i. e. air. The case of Gunpowder 
is not the same, as there the explo- 
sion arises from other causes : the 
"incarceratio" only gives direction 
to the explosive power. The actual 
expansion would he just the same 
in the open air. 

3 " Condensation, whether of air 
hy pressure, or of metals by percus- 
sion, is a powerful source of Heat. 
Thus, iron may he so dexterously 
haromered as to be red-hot." Her- 



8chel'8 Discourse, § 347. 

< ''The Law8 of the RacBation of 
Heat have been found to present 
Btrong analogies with thoee of Light 
in 8ome points, and aingular differ- 
ences in othera." They haye been 
investigated by M. Pkeyost, and hj 
M. M. Dulong and Petit As we 
approach the radiating body (whx- 
ther it be luminoua or hot), we pff^ 
ceive a greater intensity of Ligfat or 
Heat, and vice versa. See Her- 
schers DiscourBe, $ 351. 
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^^ focuB parvus in eodom loco. iioiiniliil iiivicem au- 
gent calorem ; at aqua tepida iinmissa iii aquam 
ferventem refrigenit*. 

35. Mora corporis calidi augct calorem. Etonim calor 
perpetuo transiens et emanaiis cnmmiscetnr cum 
calore pneinexistente, adeo ut niultiplicet calorem. 
Nam focus non xque oalelacit cubiculum per mo- 
ram semilione, ac si idera fociis duret per lioram 

^H integram. At lioc non facit luiuen ; etenim lam- 
^^ft pas aut candeln, in aliquo loco )K>sita, non magis 
^^^ illumiaat per monim diutumaDi, quam statim ab 
initio^. 

36. Irritatio per frigi<ltim nmbiens anget calorem ; ut ' 
^_ in focis videre est per gelu acre''. Qnod existima- 
^^b IDU8 fieri non tantum per conclusionein et contrac- 
^^r tionem calorie, qua; est species unionis; sed per 
1^^ exasperationem : veliiti cum aer aut baculum vio- 

lenter comprimjtur aut flectitur, nou ad punctum 
1^^ loci prioris resilit, sed ulterius iu contrariiim. Ita- 
^^m que fiat diligens experimentuni, per baculum vel 
^^K «mile atiquid immissum in flammam, utrum ad 

latera flamm» non uratur citius, quam in medio 

flamniie. 

37. Gradus autem in susceptione caloris aunt complu- 

* Flanin conBunung Oxygen accepis Heat very alowly, anil r 

comlnne ihrir itreD^h : vater, not luns it readiljr, and ao, aher remo' 

consununi; it, but being heaied hy ing Ibe Roufce of Heat ihe eSect it 

olher raeans, and baving no proper felt for BOnic time; wbereaa on re- 

hcBt, when mixed at two diJSerent moving it randle, ibe ligfat diea oul 

t«m|>eiatures. on combination, lakee almofll instantaneounly. 
^^^jDcan tenaperaliire tietween the ^ In dry froaty weathcr ths Oxy- 

^^^■h The iieat foUows the I^w gen is more readily detached from 

^^Bjph Icadt it tu tend towsrds on the air, and tdso the draugbt of air 

^^Bfiibrium. ib quicker. Alao ihe edgei 

^^^ I^ht doee not seem to pene- flame are the hottest, becauae 

tme iha air ag Heat doea. There ihrar contaet with thc Air which 

b no steady aiigmentation of light feede. 
in N room, aa there b of Heat. Air 

N 2 
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res. Atque primo omnium notandum est, qnam 
parvus et exilis calor etiam ea corpora, quse caloris 
mmime omnium sunt susceptiTa, inmiutet tamen 
et nonnihil calefaciat. Nam ipse calor manus glo- 
bulum plumbiy aut alicujus metalli, paulisper de- 
tentum nonnibil cale&cit. Adeo &ciley et in om- 
nibus, trausmittitur et excitatur calor, corpore nullo 
modo ad apparentiam immutato. 
38. Facillime omm'um corporum apud nos et excipit et 
remittit calorem aer^; quod optime cemitur in 
Titris calendaribuB^. Eorum confectio est talis; 
accipiatur yitrum yentre concavo, collo tenui et 
oblongo ; resupinetur, et demittatur hujusmodi ri- 
trum, ore deorsum yerso, ventre sursum, in aliud 
vasculum yitreum ubi sit aqua» tangendo fundom 
yasculi illius recipientis, extremo ore yitri immissi ; 
et incumbat paululum vitri immissi collum ad os 
vitri recipientis, ita ut stare possit ; quod ut com- 
modius fiat, apponatur parum cerse ad os vitri reci- 
pientis, ita tamen ut non penitus obturetur os ejos, 
ne ob defectum aeris succedentis impediatur motus, 
de quo jam dicetur, qui est admodum facilis et de- 
licatus. 

Oportet autem ut vitrum demissum, antequam 
inseratur in alterum, calefiat ad ignem a parte su- 
periori, ventre scilicet. Postquam autem fuerit 
vitrum illud collocatum, ut diximus, recipiet et 
contrahet se aer (qui dilatatus erat per caleiactio- 



^ Emmeoua. Cf. supra, note 5, 
and II. 13. Inst. 18. 

^ Cf. Henchel'8 Discoune, § 356. 
''The Thennometer, as oiiginaUy 
oonatructed by Comelius Drebell, 
was an Air Thermometer. Those 
now in use measure accessione of 
Heat, not by the degree of dilata- 



tion of Air, but of Mercury. New- 
ton has the credit of having been 
the first to graduate the Tlienno- 
meter." This last remark is surdy 
wrong ; for Bacon below ezprenly 
says " Debet appendi chaita an- 
gusta et oblonga, et grmdibm$ (qoot 
libuerit) interstincta.' 
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Dem) post moram sufficientem pro extinctione 
illius ascititii caloris, ad talem extensionem sive 
dimensionem, qualis erit aeris ambientis aut com- 
munis tunc temporis, quaudo immittitur vitrum; 
atque attrabet aquam in sursum ad bujusmodi 
mensuram. Debet autem appendi cbarta angusta 
et oblonga, et gradibus (quot libuerit) interstincta. 
Videbis autem, prout tempestas diei incalescit aut 
ingescit, aerem se contrabere in angustius per fri- 
gidum, et extendere se in latius per calidum; id 
quod conspicietur per aquam ascendentem quando 
contrabitur aer, et descendentem sive depressam 
qnando dilatatur aer. Sensus autem aeris, quate- 
nns ad calidum et frigidum, tam subtilis est et 
exquisitus, ut facultatem tactus bumani multum 
superet ; adeo ut solis radius aliquis, aut calor an- 
helitus, multo magis calor manus, super vitri sum- 
mitatem positus, statim deprimat aquam mani- 
festo. Attamen existimamus, spiritum animalium 
magis adbuc exquisitum sensum babere calidi et 
frigidi, nisi quod a mole corporea impediatur et 
hebetetur. 
9. Post aerem existimamus corpora esse maxime sen- 
sitiva caloris ea, quse a frigore recenter immutata 
sint et compressa, qualia sunt nix, et glacies; ea 
enim leni aliquo tepore solvi incipiunt et colliquari. 
Post illa sequitur fortasse argentum vivum. Post 
illud sequuntur corpora pinguia, ut oleum, buty- 
rum, et similia; deinde lignum; deinde aqua. Post- 
remo lapides, et metalla, quse non facile calefiunt, 
prsesertim interius. Illa tamen calorem semel sus- 
ceptum diutissime retinent ; ita ut later, aut lapis, 
aut ferrum ignitum, in pelvim aquse fngidse im- 
missum et demersum, per quartam partem boras 



{ 
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(plus minus) retineat calorem, ita ut tangi non 
possit^. 

40. Quo minor est corporis moles» eo citius per corpns 
calidum approximatum incalescit ; id quod demon- 
strat onmem calorem apud noe esse corpori tangi- 
bili quodammodo adversum^^ 

41. Calidum, quatenus ad sensum et tactum humanum, 
res varia est et respectiva : adeo ut aqua tepida, si 
manus frigore occupetur, sentiatur esse calida ; sin 
manus incaluerit, frigida. 

XIV. 
Quam inopes simus historise, quivis facile advertet, 
cum iu tabulis superioribus, prseterquam quod loco his- 
torise probatee et instantiarum certarum nonnunquam 
traditiones et relationes inseramus, (semper tamen ad- 
jecta dubise fidei et auctoritatis nota) ssepenumero 
etiam hisce verbis, Fiat ejrperimentum^ vel Inquiratur 
tUteriuSf uti cogamur^\ 

XV. 

Atque opus et officium harum trium tabularum 
Comparentiam instantiarum ad intellectum vocare eon- 
suevimus. Facta autem comparentiOy in opere ponenda 
est ipsa inductio. Invenienda est enim, super compa- 
rentiam omnium et singularum instantiarum, natura 
talis, qu8e cum natura data perpetuo adsit, absit ; atque 
crescat, et decrescat ; sitque (ut superius dictum est) 
limitatio naturse magis conununis^. Hoc si mens jam 



* AU this of course is acoounted 
for hj the greater denrity of stones 
and metals. 

l^ Wrong again Ibr the same rea- 
8on. SoHd bodies are the beat con- 
ductors of Heat; and the longer 
time which bodiea of greater mass 
take in growing hot, arises entirely 



from the greater dendty ; i. e. from 
the number of paiticlea to be heated. 

11 The constant oorrectkm which 
Bacon'8 Tablea require needf but 
little apology; and they who are 
hard upon him might weH reooUect 
this Aphoriam. 

i^ Cf. Bupr. II.4,&c. Appendix E. 
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rlnitio facere teotet afiirmatiTe'^, (quod sibi permiBsa 
semper facere solet) occurrent pliantasmato, et opiiia- 
bilia, et notionalia tnale tcrrainata, et axiomata quo- 
tidie eniendaiida ; iiisi libeat (scholarum more) pugnarc 
pro falsis". Ea taraen proculdubio eruot meliora aut 
praviora, pro facultate et robore iiitellectus qui oi>era- 
tur. At oniiiino Deo (formarum inditori et opifici'*) 
aut fortasse angelis et intelligentiis competit, formafi 
per aflirmatiouem imraediate nosse, atque ab initio 
contemplationis. Sed certe supra bominem est ; cui 
tantum conceditur, procedere primo per ju'<jat,was, et 
poBtremo loco desinere in affirmativas. post omnimodam 
exclusiouem. 

^m XVI. 

^^Kaque natura' facienda est prorsus solutio et sepani' 

VE; non per ignem certe, sed per nientem, tanquam 

ignem dirinum. Est itaque iiidactionis \erte opns pri- 

mum (quatenus ad invenicndas formas) rejectio sive ex' 

cfusiva naturarum singularuni, qua; noii inveniuntur in 

aliqua instantia, ubi natura data adest; aut inveniuntur 

in aliqua iustantia, ubi natura data abest ; aut inveni- 

untur in aliqua instantia crescere, cum natura data de- 

crescat; aut decrescere, cum natura data creacat. Tum 

^gmo post rejectionem et exclusivam dobitis modis (ac- 

^^fci, secundo loco (tanquam in fundo) manebit (abeun- 

^^w f 



■ Cf. BUpr. I. 46. 
'* Oiitui Bui^uXdmu' — ati aa In- 
tellectual exercise, nol h ia aearch 
&fter Imtli. Bocon would ouly 
regard Meotal Uauiing 8S in cini- 
nection with Truth. " ScboUrum 
mofe" may here mean places of 
educatioD, aa ibe " SchoolB" of the 



" intetlig«ntiiB,"the Scholaslic Dama 
for beingt of higher order than man, 
who know instinctively, it mny bej 
aud not by meand of procesBCB. 
Tbe necessity for tugatioe inretti- 
gation is a lign of the feebleness of 
Man'!i Intellecl. 
Thii alao correeponds 



UoiverHitieB. We retain relica of degree with theAnalatelian doctrine 

lhi« pniu^ple of dieputation in tbe tbat the happineaa of aU above Man 

Diviniiy eiemsea ai Oiford. is ctintempktive. 
_!» Thii looka qiute Plalonic— 



184 



NOVUM OEGANUM. 



tibus in fumum opinionibus volatilibus) forma affirma- 
tiva, solida, et vera» et bene terminata. Atque hoc 
breve dictu est, sed per multas ambages ad hoc perve- 
nitur. No6 autem nihil fortasse de iis, qu» ad hoc 
fiftciunt, praetermittemus. 

XVII. 

Cavendum autem est, et monendum quasi perpetao, 
ne, cum tantie partes formis videantur a nobis tribQi, 
trahantur ea, quse dicimus, ad formas eas, quibus ho- 
minum contemplationes et cpgitationes hactenus assue- 
verunt. 

Primo enim, de formis copulatia^', qus sunt (ut dixi- 
mus) naturarum simplicium conjugia ex cursu eommani 
universi, ut leonis, aquilse, rosse, auri, et hujusmodi, im- 
praesentiarum non loquimur. Tempus enim erit de iis 
tractandi, cum ventum fuerit ad latentes processus, et 
latentes sckematismos^ eorumque inventionem, prout re- 
periuntur in substantiis (quas vocant) seu naturis coa- 
cretis. 

Rursus vero, non inteiligantur ea, quse dicimus 
(etiam quatenus ad naturas simplices) de formis et 
ideis abstractis, aut iu materia non determinatis, aat 
male determinatis ^^. Nos enim quum de formis loqui- 
mur, nil aliud intelligimus, quam leges illas et deter- 



'• Two usea of the Term Form 
are ngected. (i) FomuB copulatm, 
Bunply (H would Beem) combinations 
in an unnatmral manner of indivi- 
dnals belonging to different dassee. 
Classes keep to themselves natu- 
raUj : if they transgress, the result 
is a " LuBus NatursB*' of aome Idnd. 
(a) Fonna et Idem abstract€t, The 
Platonic cS^ x^picrr^^ aa Aristotle 
termed them. For aU this Apho- 
liam, Bee Appendix £. The *<ut 
diximus'* refers to II. 5. 



17 The Platonic Forms. Bacon 
uses simihur language to this in the 
De Augm. III. iv. " Manifestam 
est, Platonem, virum subhmiB inge- 
nii (quique velut ex rupe ezcelsa 
omnia circumBpiciebat), in Bua de 
Ideia doctrina, Formas esBe reruoi 
Bcienti» objectum vidisse; utcun- 
que sententis hujuB verisBimc 
fructum amiserit, formas penitus a 
materia abBtractas, non in materia 
determinataB, contemplando et pren- 
Bando." 
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niinationes actiia puri, qute imturam aliquam simplicem 
ordinaiit et coustituunt ; ut calorem, lumeu, poudus, ia 
omuimoda materia et subjecto susceptibili. Itaque l 
eadem res est forma calidi, aut forma luminis, et lex * 
calidt Bive lex luminis; neque vero a rebus ipsis et 
parte operativa unquam nos abstraliimus, aut recedi- 
muB. Quare cum dicimus (e.Yeii]pli gratia) in inqui- 

Klione formtc caloris, Rejice tenmtatem, aut Tenuilas ■ 
m est ex forma caloris ; idem eet ac si dicamus, I 
otest homo snperinducere calorem in corpus densum ; ] 
aat contra, Polest homo auferre aut arcere calorem a | 
corpore tenui. I 

Quod fii cuiquam videantur etiam forma; nostne tia- ] 
bere nonnihil abatracti, quod misceant et conjungant ] 
heterogenea, (videntur euim valde ease heterogeuea ] 
calor cu^Iestiunj, ct ignis; rubor fixus iu rosa, aut sinii- 1 
libus, et apparens in iride, aut radiis opalii, aut ada- 1 
mantis ; mors ex sunimcrsione, ex cremattone, ex | 
pnnctnra gladii, ex apoplexia, cx atrophia ; et tamea J 
conveniunt ista in natura calidi, ruboris, mortis) is se j 
habero intellectum norit consuetudine et integralitate j 
rerum ct opinionibus captum et detentum. Certissi- j 
mum enim est, ista, utcunque heterogenea et aliona, ] 
coire Jn formam, sive legem enm, qua; ordiuat calorem, J 
aut ruborem, aut mortem; nec eniancipari posse poteii- j 
tiam bumauam, et libcrari a naturfe cursu commuui, et ] 
expandi et exaltari ad efiicientia nova, et modos ope- ] 
randi novos, nisi per revelationem et iuveutiouem Im- ] 
jusmodi fonuarum ; et tameu pnst istam unionem na- ] 
turae'", qu^ est res niaxime principalis, de naturse divi- ] 
^^bnibus et venis, tani ordiuariis, quam iuterioribuB et ] 
^^Krioribus, suo loco postea dicetur. 

^^Hl' 1, t. tbe coinmon Fonn 01 principte of Nature found in Heterogeue- | 
^^K NatuKs. Cf. i.u)ir. [I. 7.. I 
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XVIII- 
Jam vero proponendum est exemplum Mcbmom 

sive rejectionis uaturarum ^^, quse per tabtJas oamparen- 

tuB reperiuntur non esse ex forma calidi ; illud interim 

monendo, non solum sufficere singulas tabulas ad rgec- 

tionem alicujus natiurse, sed etiam unamquamque ex 

instantiis singularibus^ in illis contentis. Manifestum 

enim est ex iis, quse dicta sunt, onmem instantiam canr 

tradictoriam destruere opinabile de forma. Sed nihilo- 

minus quandoque perspicuitatis causa, et ut usus 

tabularum clarius demonstretur, eadudvam duplicamus, 

aut repetimus. 

Exemplum esclwiv^B, sive rejectionis naturarum a 

forma calidi. 

1. Per radios solisy refice naturam elementarem ^. 

2. Per ignem communem, et maxime per ignes sub- 
terraneos (qui remotissimi sunt, et plurimum inter- 
cluduntur a radiis coelestibus) refice naturam c(£- 
iestem. 

3. Per calefactionem onmigenum corporum (hoc est, 
mineralium, vegetabilium, partium exteriorum aui- 
malium, aquse, olei, aeris, et reliquorum) ex appro- 
ximatione sola ad ignem aut aliud corpus calidum; 
refice omnem varietatem, sive subtiliorem texturam 
corporum. 

4. Per ferrum et metalla ignita, quse caleiaciunt alia 
corpora, nec tamen omnino pondere aut substantia 
minuuntur; refice inditionem sive mixturam sub- 
stantise alterius calidi. 

5. Per aquam ferventem^ atque aerem, atque etiam 



19 Carrying out the principle of under one of the four ElemeDts. 
operatkm laid down in II. i6. It is ucuaUj tramlated ^ Terres- 

^ Such a nature as would come tria]." 
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per metalla, et alia solida calefacta, sed non usque 

ad ignitionem sive ruborem; rejice lucem et lu- 

men *^. 
K Per radios lunse, et aliarum stellarum, (excepto 

6oIe) rejice etiam lucem et lumen. 
\ Per comparativam ferri igniti, et flamms spiritus 

vini, (ex quibus ferrum ignitum plus habet calidi 

et minus lucidi, flamma autem spiritus vini plus 

lucidi et minus calidi) refice etiam lucem et lumen. 
i. Per aurum et alia metalla ignita, quse densissimi 

«unt corporis secundum totum^^; refice tenuitA- 

tem. 
h Per aerem, qui invenitur ut plurimum frigidus, et 

tamlin manet tenuis ; refice etiam tenuitatem. 
). Per ferrum ignitum, quod non intumescit mole ®, 

8ed manet intra eandem dimensionem visibilem; 

reftce motum localem, aut expansivum, secundum 

totum. 
L. Per dilatationem aeris in vitris calendariis et simili- 

bus, qui movetur localiter et expansive manifesto, 

neque tamen colligit manifestum augmentum calo- 

ris; refice etiam motum localem, aut expansivum 

secundum totum. 
S. Per facilem tepefectionem omnium corporum, abs- 

qne aliqua destructione aut alteratione notabili; 

refice naturam destructivam, aut inditionem vio- 

lentam alicujus naturse novse. 
). Per consensum et conformitatem opernm similium, 

quBB eduntur a calore et a frigore ; refice motum 

tam expansivum quam contractivum^ secundum 

totum. 

31 Imx and kmen. "Lux, id quod ^ Cf. supr. II. la. Inst. aa. 

difiimditur, daritas^ fiilgor; ^ Erroneous. Iron ezpands un- 

id quod splendorem diffiin- der Heat. 
:." Dod^leb, ii. 66, 
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14. Per accensionem caloris ex attritione oorporam; 

ryice naturam principalem. Naturam principalem 

vocamus eam, quae positiva reperitur in natura, nec 

causatur a natura prsecedente. 
Sunt et alise naturse: neque enim tabulas conficimos 

perfectas» sed exempla tantum. 

Omnes et singulse naturse prsedictse non sunt ex fbrma 

calidi. Atque ab omnibus naturis prsedictis liberator 

homo in operatione super calidum. 

XIX. 
Atque in esdtmva jacta sunt fiindamenta inductionu 

verse, quse tamen non perficitur donec sistatur in affir- 

mativa. Neque vero ipsa ejpdtmva uUo modo perfecta 

est, neque adeo esse potest sub initiis. Est enim esdu- 

siva (ut plane liquet) rejectio naturarum simpliciam. 

Quod si non habeamus adhuc bonas et veras notiones 

naturarum simplicium, quomodo rectificari potest esdvr 

siva f At nonnullse ex supradictis (veluti notio natune 

elementaris, notio uaturae coelestis, notio tenuitatis) 

sunt notiones vagse, nec bene terminatse. Itaque nos, 

qui nec ignari sumus, nec obliti, quantum opus aggre- 

diamur, (viz. ut faciamus intellectum humanum rebus 

et naturse parem) nullo modo acquiescimus in his, qo» 

adhuc pr^ecepimus : sed et rem in ulterius provehimus, 

et fortiora auxilia in usum intellectus machinamur et 

ministramus; quse nunc subjungemus. £t certe in 

interpretatione naturce animus omnino taliter est prs- 

parandus et formandus, ut et sustineat se in gradibus 

debitis certitudinis, et tamen cogitet (prsesertim sub 

initiis) ea, quse adsunt, multum pendere ex iis, quee 

supersunt. 

XX. 
Attamen quia citius emergit^ veritas ex errore quam 

^ Not always. The progress in a wroDg and a definite line is oKHe 
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189 



mfiisione» utile putamus, ut fiat permissio intellec- 
»o6t tres tabulas comparentieB primcB (quales posui- 
fiEustas et pensitatas, accingendi se et tentandi 
interpretationis naturie in affiirmatiya; tam ex 
itiis tabularum, quam ex iis, qus alias occurrent. 
1 genus tentamenti, permissianem intellectus^ sive 
Tretationem inchoatam, sive vindemiationem pri- 
^ appellare consuevimus. ^ 

Vindemiatio prima deforma calidi. 

limadvertendum autem est, formam rei inesse (ut 
i, quae dicta sunt, plane liquet) instantiis universis 
igulis, in quibus res ipsa inest ; aliter enim forma 
3sset : itaque nulla plane dari potest instantia con- 
ctoria. Attamen longe magis conspicua invenitur 
\ et evidens in aliquibus instantiis^ quam in aliis ; 
videlicet, ubi minus cohibita est natura forms, et 
dita, et redacta in ordinem, per naturas alias. Hu- 
>di autem instantias, elucescentias vel instantias 
nvas appellare consuevimus ^. Pergendum ita- 
est ad vindemiationem ipsam primam de forma 
i. 

ir universas et singulas instantias, natura» cujus 
itio est calor, videtur esse motus. Hoc autem 



il than no progress at all; 
efinite error is often mure 
roB than indefinite. 
his phrase» " Vindemiatio pn- 
shewB that Bacon does not 
he has settled the suhject of 
or has arrived at its Form. 
B other Auxilia (cf. infr. II. 
! yet to be brought to bear 
it. For after all, " Limited 
1" is by no means a Physical 
if one rightly understands 
's meaning; but at the best 



a Bubstitution only "notionis ma- 
gis noscibilis." Baoon'8 " Motus*' 
may poseibly be right, though the 
Instances by which he reaches it 
are wrong. At present the judg- 
ment of the Authorities on Physical 
subjects indines to the contrary 
view ; vix. that Heat is a very sub- 
tle material substance, not a mere 
motion in other Bubstances. See 
infr. note 38. 
» Cf. infr. II. 34. 



{ 
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maxime ostenditur in flamma, quffi perpetuo moYetor; 
et in liquoribus ferventibus aut buUientibus, qui etiaia 
perpetuo moventur. Atque oetenditur etiam in imr 
tatione sive incremento caloris fiEtcto par motum ; ut in 
foUibus^ et yentis: de quo vide ImtanL S9* Tdi. 3. 
Atque simiUter in aUis modis motus, de quibus vide 
Instunt. 28. et 31. Tab. 3. Rursus ostenditur in ez- 
tinctione ignis et caloris per omnem fortem OMDpresao- 
nem^ quse franat et cessare facit motum : de qua vide 
Instant 30. et 32. Tab. 3. Ostenditur etiam in hoc, 
quod omne corpus destruitur, aut saltem insigniter 
alteratur, ab omni igne et calore forti ae vebementi. 
Unde Uquido constat, fieri a calore tumultum et per- 
turbationem, et motum acrem, in partibus intemis cor- 
poris ; qui sensim vergit ad dissolutionem. 

InteUigatur boc, quod diximus de motu, (nempe, nt 
sit instar generis ad calorem) non quod calor generet 
motum, aut quod motus generet calorem, (Ucet et h«c 
in aUquibus vera sint) sed quod ipsissimus calor, sive 
quid ipstim ^ caloris sit motus, et nihil aliud : limitatns 
tamen per differentiaSy quas mox subjungemus, post- 
quam nonnullas cautiones adjecerimus ad evitandum 
«quivocum. 

Calidum ad sensum, res respectiva est, et in ordine 
ad hominem, non ad universum : et ponitur recte ut 
effectus caloris tantum in spiritum animalem ^ : quin- 
etiam in se ipso res varia est, cum idem corpus (prout 
sensus prsedisponitur) inducat perceptionem tam caHdi 
quam irigidi : ut patet per Instant. 41. Tab, 3. 

Neque vero communicatio caloris, sive natura ejus 



^ " Ipn8smM8 Calor sive qmd ip' if Baeon believed that he had reallj 

sum Caloris" — essential Hea^ or r6 reached the Form. 

ri J7v tTpai of Heat That which ^ For note on Spirihu JmkiMtt 

makes it what it is. This looks as see infr. II. 27. 



tranattiva, per quam corpas admotuni corpori cnlido I 
incaiescit, oonfundi deljet cum forma calidi'*. Aliud | 
^im est calidum, aliud calefactivum. Nam per mo- 
tom attritioDis inducitur cnlor absque aliquo calido 1 
pnecedente, unde excluditur calefactivum a forma ca- 
iidi. Atque etiam ubi calidum efficitur per approxi- 
matjonem calidi, Iioc ipsiim non fit ex fomia calidi; 
8ed omnino pendet a natura altiore et magis communi ; 
yiz. ex uatura assimilationis sive multiplicatiouia sui: 
de qoa facienda est separatim inquixitio. 

At notio ignis plebeia est, ct nihil valet: composita | 
enim est ex concursu qui fit calidi et lucidi in aliquoj 
corpore; ut in flammo communi, et corporibus accensis 1 
Dsque ad ruborem. 

Remoto itaque omni a^qmvoeo, veniendum jam tan- 
dem ert ad difereniim veras, qua? limitant laotum, et 1 
constituunt eum in formam calidi. 

Prima igitur diferentia ea est, qnod calor sit motus | 
expanaivus™, per quem eorpus nititur ad dilatatio- 
nem soi, et recipiendum se in majorem spbceram sive 
dimen8ionem, quam prius occupaverat. Hiec autem 
differentia maxime ostenditur in flamma; ubi fumus I 
sive balitus pinguis manifesto dilatatnr et aperit se | 
in flantmam. 
L Ostenditur etiam in omni liquore fervente, qui 1 



«Bight. Cf. HerBchd'» Dis- lheIVlhTable(cf. eupr. II.18. Imt. 

cooTM, 4345' The comniunicatmn id); nor do«i the distinction of 

of HcBl, (which results from ihe " ■ecundum totuu" throw mnch 

\fm of tleat, wherebf It nlwayi llghl on '«. 8e« Limttaiion 3. The 

pdeavoun to cause an equilibriuin facl however is correct. 'liie dila- 

t leiap«ralure) is entiTely distinct tauon of bodies by lleal fonue the 

HMD Ueat itself. autirject of ihat 3e|>arate branch of 

■0 II would Beem hard to recon- Science which ia termed Pyrome* 

~e this with the loth Rejecti»n in try. 
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manifesto intumescit, insurgit, et emittit ballas, at- 
que urget processum expandendi se, donec vertatur 
in corpus longe magis extensum et dilatatum, qoam 
sit ipse liquor: viz. in vaporem, aut fumum, aut 
aerem. 

Ostenditur etiam in omni ligno et combnstibili; 
ubi fit aliquando exsudatio, at semper eyaporatio. 

Ostenditur etiam in coUiquatione metalloram; 
quse (cum sint corporis compactissimi) non facile 
intumescunt et se dilatant: sed tamen spiritus eo- 
rum, postquam ftierit in se dilatatus, et majorem 
adeo dilatationem concupierit, trudit plane et agit 
partes crassiores in liquidum. Quod si etiam calor 
fortius intendatur, solvit et vertit multum ex iis in 
volatile. 

Ostenditur etiam in ferro aut lapidibus : qus licet 
non liquefiant aut fundantur, tamen emoUiuntur ^l 
Quod etiam fit in baculis ligni, quae calefacta paulu- 
lum in cineribus calidis fiunt flexibilia. 

Optime autem cemitur iste motus in aere, qui per 
exiguum calorem se dilatat continuo et manifesto, 
ut per Instant 88. Tab, 3. 

Ostenditur etiam in natura contraria frigidi^. 
Frigus enim omne corpus contrahit et cogit in an- 
gustius; adeo ut per intensa fngora clavi excidant 
ex parietibus, sera dissiliant, vitrum etiam calefactum 



^' Bacon here seems to contem- 
plate the possibility of Iron, and 
Bome kinds of Stone, not melting. 
" There is no solid substance known, 
which, hj a snfficiently intense 
Heat, may not be melted, and final- 
lydissipated invapour." Herschers 
Discourse, § 357. 

^ Cold is here regarded as a se- 
parate and diatinct Nature. It is 



not actually true that " frigus omne 
corpus contrahit." The contrary 
is the case with Ice. The Freiich 
popular way of speaking of ''de- 
grees of Cold," (arising firom their 
use of R^umur'8 Thermometer, fo 
graduated that the freezing point ii 
sero,) tends to keep up tlida fidse 
notion of abaolute Cold. 
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et sabito positum in frigido dissiliat et frangatur. 
Simiiiter aer per levem infngidationem recipit se in 
angustius : ut per Instant. 38. Tab. 3. Verum de his 
fusius dicetur in inquisitione de frigido. 

Neque mirum est, si calidum et frigidum edant 
complures actiones communes, (de quo vide Instant. 
32. Tab. 2.) cum inveniantur duse ex sequentibus 
differentiiSf (de quibus mox dicemus) quse competunt 
utrique naturse ; licet in bac differentia (de qua nunc 
loquimur) actiones sint ex diametro oppositse : cali- 
dum enim dat motum expansivum et dilatantem, 
frigidum autem dat motum contractivum et coeun- 
tem. 

*cunda differentia est modificatio prioris; hsec vide- 
licet, quod calor sit motus expansivus, sive versus 
circumferentiam : bac lege tamen, ut una feratur 
corpus sursum ^. Dubium enim non est, quin sint 
motus complures mixti. Exempli gratia : sagitta aut 
spiculum simul et progrediendo rotat^ et rotando 
progreditur. Similiter et motus caloris simul est et 
expansivus, et latio in sursum. 

Hasc vero differentia ostenditur in forcipe, aut 
bacillo ferreo immisso in ignem : quia si immittatur 
perpendiculariter, tenendo manum superius, cito 
manum adurit; sin ex latere aut inferius, omnino 
tardius. 

Conspicua etiam est in distiUationibus per descen- 
sorium^ ; quibus utuntur bomines ad flores delicati- 

* Heat in itself has no upward particles do). 

dency; for thongh heated parti- ^ i. e. fire is hghted ahove the 

I riee, thie is merely a conse- flowers^ and so the Heat descendt 

snce of their ezpansion (i. e. of to them. The ordinary method of 

ir occupying more space, rela- distiUation is to immerse the 8uh« 

ely to Uieir denaity, than other etance in a water or sand-hath, and 
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ores, quorum odores iacile evanescont. Nam hoc 
reperit industria, ut coUocent ignem non subter, sed 
supra, ut adurat minus. Neque enim flanmia tan- 
tum vergit sursum, sed etiam omne calidum. 

Fiat autem experimentum hujus rei in contraria 
natura fngidi : viz. utrum frigus non contrahat cor- 
pus descendendo deorsum; quemadmodum calidnm 
diiatat corpus ascendendo sursum. Itaque adhibe- 
autur duo baciila ferrea, vel duo tubi vitrei, quoad 
csetera pares ; et calefiant nonnihil ; et ponatar 
spongia cum aqua frigida» vel nix, subter unam, et 
similiter super alteram. Existimamus enim, cele- 
riorem fore refrigerationem ad extremitates in eo 
baciilo ubi nix ponitur supra, quam in eo ubi niz 
ponitur subter : contra ac fit in calido. 

Tertia differentia ea est ; ut calor sit motus, non ex- 
pansivus uniformiter secuudum totum, sed expan- 
sivus per particulas minores corporis ; et simid cohi- 
bitus, et repulsus, et reverberatus ; adeo ut induat 
motum alternativum'^, et perpetuo trepidantem, et 
tentantem, et nitentem, et ex repercussione irrita- 
tum ; unde furor ille ignis et caloris ortum habet. 

Ista vero differentia ostenditur maxime in flamma 
et liquoribus bullientibus : qua^ perpetuo trepidant, 
et in parvis portionibus tument, et rursus subsidunt. 

Ostenditur etiam in iis corporibus, quae sunt tam 
durse compagis, ut calefacta aut ignita non intume- 



light fire under it. The reason for or colour, is possibly a conrect ooe. 

this is, that by this means the great- But if (as seemB almoat certaio) 

eat possible regularity of tempera- Heat be regarded as material, the 

ture can be obtained. undulatory Theory must bc aban- 

^ Thia notion of tranamission of doned. 
Wavea of Heat, as of light, sound. 
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MBnt aut dilatentur mole; ut ferruni igiiituni, in 
quo calor est acerrimus. 

Ostenditur etiam in hoc, quod per frigidissJmas 
tempestates focus ardeat acerrime. 

Ostenditur etiam iu lioc, quod cum extenditur 
aer in vitro calendari absque impediraento aut re- 
pulsione, uniforiiiiter scilicet et Kqualiter; non per- 
cipiatur calor. Etiani in ventis conclusis, licet 
erunapant vi maxima, tamen noii percipitur calor 
insignis ; quia scilicet niotus fit secundum totum, 
absque raotu aitemante in particulis. Atque ad hoc 
fiat experimentum, utrum flamma non urat acrius 
versus latera, quam in medio 6anima:. 

Ostenditur etiam in hoc, quod omnls ustio transi- 
gatur per minutos poros corporis, quod uritur; adeo 
ut nstio subruat, et penetret, et fodicet, et stiraalet ; 
□de ac si essent infinitse cuspides acua. Itaque 
hoc illud etiam fit, quod omnes aquse fortes (si 
proportionatje slnt ad corpus in quod agunt) edant 
opera ignis, ex natura sua corrodente et pungente. 

Atque iata diffei-entia (de qua nunc dicimus) com- 
munis est cum natura frigidi ; in quo cohibetur 
motus contractivus, per renitentiani expandendi ; 
quemadmodum in calido cohibetur motus expan- 
sivus, per renitentlam contrahendi. 

Itaque sive partes eorporis peuetrent versiis inte- 
sive penetrent versua exterius, similis est ratio ; 

tt impar admodum eit tbrtitudo: quia non habe- 

[S bic apud nos in superficie temc aliquid, quod 

impense frigidum *•. Vide Inatant. 27. Tab. 1. 



ut n 
■■erii 



' Cf. inira, II. 50. % 3, od the coti's daya, anA led him to DOte tha 

jive cold. The meanB want of cold bb a defficiency Itoth 

of obt^iDgcold(Dr, toapeak more bere and below in II. 30. ll \a «till 

correctly, of caueiog evaporation of true Ihal our power of produang 

Heat) were almoit unknown in B«- Cold ia far mofe limiied than that 

O 1 
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Quarta differentia est modificatio prioris : hsec scilicet, 
quod motus ille stimulationis aut penetrationis de- 
beat esse nonnihil rapidus et minime lentns ; atque 
fiat etiam per particulas, licet minntas ; tamen non 
ad extremam subtilitatem, sed quasi majuscnlas. 

Ostenditur hsec differentia in comparatione ope- 
rum quae edit ignis, cum iis quse edit tempus 8i?e 
setas. ^tas enim sive tempus arefisM^it, consumit, 
subruit, et incinerat, non minus quam ignis: Yel 
potius longe snbtilius : sed quia motus ejnsmodi est 
. lentus admodum, et per particulas valde exiles, dod 
percipitur calor. 

Ostenditur etiam in comparatione dissolutionum 
ferri et auri^. Aurum enim dissolvitnr absque ca- 
lore excitato; ferrum autem cum vehementi exci- 
tatione caloris, licet simili fere intervallo quoad 
tempus. Quia scilicet in auro, ingressus aquse sepa- 
rationis est clemens et subtiliter insinuans, et cessio 
partium auri facilis : at in ferro, ingressus est asper, 
et cum conflictu, et partes ferri habent obstinatio- 
nem majorem. 

Ostenditur etiam aliquatenus in gangrsenis non- 
nullis et mortificationibus camium ; quse non exci- 
tant magnum calorem aut dolorem, ob subtilitatem 
putrefactionis. 

Atque baec sit prima vindemiatio sive interpretatio 
inchoata de forma calidi, facta per permissionem intd- 
lectus. 

Ex vindemiatione autem ista prima, forma sive defi- 

of producing Heat. The sudden ^ These proceesefl (dissolutioa of 

expansion of gases from a liquid Gold by Chemical agendes, and of 

atate into vapour is the most power- Iron by Heat of Fire) are not to be 

ful source of cold known. Her- thus compared together. 
Bchers Discourae, § 554. 
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•a caloris (ejus, qui est in ordine ad universum, 
.tivus tantummodo ad sensum) talis est, brevi 
lin complexu. Ca/or est motns e^pamivus, coM- 
\ nitens per partes minm-es. Modificatur autem 
Lo: ui ejrpandendo in ambitum, nonnihil tamen 
: versus superiora. Modificatur autem et nixus 
partes; ut non sit omnino segnis, sed tndtatus, 
impetu nonnvUo^, 

vero ad operativam attinet, eadem res eet. 
lesignatio est talis. Si i/i alit/tto corpore natvr- 
teris e^ciiare mofim ad se dilatandum, aut m- 
\um ; eumque moium ita reprimere et in se ver- 
dilatatio iUa non procedat aguaUter, sed partim 
\, partim retrudatur ; proculdubto generabis cati- 
Hon biibita ratione, sive corjms illud sit elemen- 
it loquuntur) sivc imbutum a coeleetibus'*' ; sive 
Bum, eive ojiacum ; sive tenue, sive densum ; 
liter expansum, sive intra claustra dimensionis 
oontentmn ; sive vergens ad dissolutionom, sive 



ends Bacon'g illuBtration 
■tbod. Though we may 
Diodem Induction, 
nte deserru Flaffair'^ cd- 
Bacon's melhod of 
his crdlection of focts on 
t^ect of Ileal is eitremely 
M, and the whole diBquiBi- 
ighl^ intereBtiiig." Encycl. 
tjlint. iu- p. 460. At first 
B. AphorianiB Heem to have 
H|lded as the tnoEt voluable 
flae Novum Organum ; and 
ren printed without Ihe rest 
work at Lejden in 1638. It 
oune, valuable as a fuU spe- 
of hia Method ; by wbicb he 
"to level inteUectB," and to 
ft aort of mHthGmatical cer- 
in diicovery. Aod it ia no 
rHte to be able to add that 



" his Hypolhesis ia tbe vetj eame 
HB one of IhoBB which for more than 
two centuiies has divided tbe opin- 
iona of Philosophers. It is etill a 
questiuu wbetber Heat ia renllr 
matter, or any ihing more than 
Malion." The authorities now iu- 
cliue to tbe former opiDioD, siDce 
Dr. Black's discoveiieH of Lateut 
Heat. 

** Thi» is the Bcbolastic diatinc- 
lion between bodiea Terrestrial or 
ElemeDtory and bodiee Celetrtial. 
Aa far as modern Astronocay and 
Cbemistry enable us to judge, tbere 
ia no difierence iu material between 
tbe beavenly bodies and Ihe eartb ; 
Dor, from oDe'a knowledge of their 
cODneclion by meane of gratity, 
would one eKpect any thing else. 
Cf. supra. II. 18. 
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manens in statu; sive animal, sive vegetabile, rive 
minerale ; sive aqua, sive olenm, sive aer ; aut aliqna 
alia substantia quaecunque susceptiva motus pnedicti. 
Calidum autem ad sensum res eadem est: sed cum 
analogia» qualis competit sensui. Nunc vero ad ulte- 
riora auxilia procedendum est. 

XXI. 

Post Tabulas comparentue prima^ et refecHonem sive 

ejFclusivam^ nec non vindemiationem primam factam se- 
cundum eas ; pergendum est ad reliqua auzilia intel- 
lectus, circa interpretationem natura^ et inductionem 
veram ac perfectam. In quibus proponendis, ubi opns 
erit tabulis, procedemus super calidum et frigidum^; 
ubi autem opus erit tantum ezemplis paucioribus» pro- 
cedemus per alia omnia : ut nec confundatur inquisitio, 
et tamen doctrina versetur minus in angusto. 

Dicemus itaque primo loco, de pr^erogaiivis instofh 
tiarum^^ : secundo, de adminiculis inductionis : tertio, 
de rectificatione inductionis: quarto, de va^inatione «i- 
quisitionis pro natura subjecti : quinto, de prcerogaUm 
naturarum quatenus ad inquisitionem, sive de eo quod 
inquirendum est prius et posterius : sexto^ de terminis 
ifiquisitionisy sive de synopsi omnium naturarum in 
universo : septimo, de deductione ad praarin^ sive de eo 



^ This shews that Bacon did not 
consider the Form of Heat to be yet 
discovered, unless the discussion in 
II. 1 1-30 be supposed to be a sample 
of tbe resiUts of the whole Method. 

^* PntrogativiB refers to the Ro- 
man system of voting by centuries. 
That which voted first was called 
the Prserogative Century ; and it 
was usually found that by some 
prejudice or superstition it influ- 
enced the rest, which seldom voted 
otherwise. Cf. Cic. pro Mur. xviii, 
By this name Bacon denoted " cha- 



racteristic phenomena, selected from 
the great mass of £Eict8 existing ia 
nature. Phenomena so selected oo 
account of some peculiarly fordbk 
way in which they atrike the reasoo, 
and impress us with a kind of sense 
of causation, or a particular aptitade 
for generallzation, he considers, and 
justly, as holding a kind of prero- 
gative dignity, and rlaim^ng oor 
first and especial attention in phy- 
sioal enquiries." Her8chel's DU- 
cour8e, § 190. 
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quod est in ordine ad hominem : octavo, de parascevis 
ad inquisitionem : postremo autem, de scala ascensoria 
et descensoria aanomatum^. 

XXII« 

Inter praroffativas instantiarum^ primo proponemus 
instantias solitarias. Eae autem sunt solitaricBy quae ex- 
hibent naturam^, de qua fit inquisitio, in talibus sub- 
jectis, quse nil habent commuue cum aliis subjectis, 
pneter illam ipsam naturam : aut rursus quse non ex- 
hibent naturam, de quo fit inquisitio, in talibus sub- 
jectis, quse sunt similia per omnia cum aliis subjectis, 
praeterquam in illa ipsa natura. Manifestum enim est, 
quod hujusmodi instantiae tollant ambages, atque acce- 
lerent et roborent e^clusivam ; adeo ut paucae ex ilis 
sint instar multarum. 

£zempli gratia: si fiat inquisitio de natura coloris^y 



^ Of these nine " Auxilia intel- 
lectos," one only has been perfectly 
acoomplished. We have fragments 
of aoine of the others, but no more. 
When we oonsider that these nine 
Auxilia are only the subdivisions of 
thia second part of the Instauratio 
Magna, we begin to discem the 
nuignificent proportions of Bacon'8 
deaigny and at the same time the 
•mall portion of it which the great 
Architect completed. 

<• TTie "Prerogatwes of{ox among) 
butances** are divided into three 
faeads: 

(i) I — 15. Thoee which address 
dmnselves to the Understanding. 

(j) 16 — 30. Those which assist 
the Senaea. 

(3) ^i — ^7* Thoeewhich tend to 
pnctice. 

Tbere is not much arrangement ; 
and the whole attempt is fiEu* too 
combroas for general use. The 



titles, too, and the subdiviaions, are 
often fanciful. Particular ''Prero- 
gatives" are, however, practically 
speaking, continually being made 
use of. 
44 «Qu8eexhibentiVa/ttram.'* Play- 
fair translates this word by Qmility: 
perhaps it ia better to retain the 
ambiguoua term which Bacon usee. 
Solitary instances are of two kinds : 
(i) where the same " nature*' exists 
in two bodies which have no other 
point in oommon : (3) where things 
entirely alike in all other respects 
differ in aome one point, as veina of 
black and white in the same mar- 
ble : or colours in the same flower. 
Theae Solitary Instanets are much 
the same with Mill'8 two firstEzpe- 
rimental Methods, (i) that of AgnBe- 
ment, (a) that of Difierence. Mill'8 
Logic, III. viii. § i, 3. 

^ It was by these same instances 
of Colour that Sir I. Newton found 
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instantuB solitarice sunt prismata, gemmse crystallms, 
quae reddunt colores, non solum in se, sed exterius sa- 
pra parietem. Item rores, &c. Istse enim nil habent 
commune cum coloribus fixis in floribus, gemmis colo- 
ratis, metallis, lignis, &c. praeter ipsum colorem. Unde 
&cile colligitur, quod color nil aliud sit quam modifi- 
catio imaginis lucis immissse et recept» : in priore ge- 
nere, per gradus diversos incidentise ; in posteriore, per 
texturas et schematismos varios corporis. Istse autem 
instanti(jB sunt solitari^B quatenus ad similitudinem. 

Rursus in eadem inquisitione, venae distinctse albi et 
nigri in marmoribus, et variegationes colonim in flori- 
bus ejusdem speciei, sunt instantue solitarue. Album 
enim et nigrum marmoris, et maculae albi et pnrpurei 
in floribus caryophylli^, conveniunt fere in omnibiis 
prseter ipsum colorem. Unde facile colligitur, colorem 
non multum rei habere cum naturis alicujus corporis 
intrinsecis, sed tantum situm esse in positura partium 
crassiori et quasi mechanica. Istse autem instarUuB 
sunt solitaricB, quatenus ad discrepantiam. UtruDque 
autem genus, instantias solitarias appellare consueri- 
mus, aut ymno**^, sumpto vocabulo ab astronomis. 

XXIII. 

Inter prserogativas instantiamm, ponemus secundo 

loco imtantias migrantes^. Ese sunt, in quibus natura 



out the Ck>mpo8itioo of Light. Cf. 
Her8chel'8 Discourse, § i8 and 375. 
Bacon'8 account approaches the 
truth, and shews great shrewdness. 

^ Caryophyllon, Kapvo<f>vXkoy, 
the Clove-GiUyflower. 

^ FerifUB. I have met with no- 
thing that throws light on this word. 
Can it refer to such irregularities as 
the old astronomers observed, and 
could not reduce into agreement 
with their sjstem ? 



^^ Instances in which one qpaHaij 
vanishes as another ia induced, or 
in which one quality decreaaes as 
another increaaes. Water changiog 
into Steam, or into Ice, would be a 
fairexample. This clasa of Instanon 
approaches very nearly to the in- 
vestigationofLatentProceaa. Play- 
fair, Encyd. Brit (Di88.iu. ^.462) 
says of these instances, ** Such are 
the Shella which we see so p^eet 
in figure and structure in lime- 
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[uisita migrat ad generationeQi, cum prius doq exis- 
teret; aut contra migrat ad corruptionem, cum prius 
existeret. Itaque in utraque aatistropbe, iustantia* 
tales 8UDt semper geminR;; vel potius una instantia in 
motu, sive transitu, producta ad periodum adversam. 
At bujuRmodi instautia; non solum acceleraDt et robo- 
rant exdusivam, sed etiam compellunt affirmativam, 
sive formam ipsam, in angustum. Necesse est enim ut 
forma rei sit quippiam, quod per bujusmodi migratio- 
tu-m indatur ; aut contra per bujuamodi migrationem 
toUatur, et destruatur. Atque licet omnis exclusio pro- 
moveat affirmativam, tamen boc raagis directe fit in 
Bubjecto eodem, quam in diversis. Forma autem (ut 
es omnibua, qua; dicta aunt, manifesto liquet) prodena 
se in uno, ducit ad omoia. Quo autem simplicior fu- 
erit migralio, eo magis habenda est instantia in pretio. 
Pncterea in^tantKB migrantes magai sunt usus ad par- 
tem operativam ; quia cum proponant formam copula- 
Jup cum efficiente aut privante, perspicne designant 
Hudii iu aliquibus ; unde facilis etiam est transitus ad 
^nxima^''. Subest tamen iu illis nonnibil periculi, 
quod indiget cautione ; boc videlicet, ne fonnam nimis 
retrabant ad efficientem, et intellectum perfundant, vel 
«dtem perstringant, falsa opinione de forma, ex intuitu 
jpieDtis. Efficiens vero semper ponitur nil aliud esse, 
vebiculum, sive deferens formte. Verum huic 
^ per exdusimm legitime factam, facile adhibetur 
bedium. 



wbicb graduall]' lose them- 
n the finer Maibles, lil] thef 
I longet be diednguUbed." 
SeeHerechersDisccuree, 5198, i()9. 
"The tJBveUing InstanceB are caaes 
in which we are eiiHbicd to trace 
that general kw which teems to 
pervade all Natwre — ibe law, as it 
r Ctmbniiity, and which 



is eipieased in the well-ktiowii ma- 
lence, 'Natura non agit per sal- 

*" This is quite tnie. For " Hi- 
(rTatiDg Instances" are simplrregiB* 
ters of phenomena Brising from ihe 
appUcation (naturalljr or otherwiee) 
of «omo agencf to a subslance. 
Chemiitrf ie full of such caseR. 
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Proponendam itaque est jam ezemplum instantuB 
migrantis. Sit natara inquisita, candor, sive albedo; 
instantia migrans ad generationem est vitnim inte- 
grum, et yitnim pulverisatum. Similiter, aqua simplex, 
et aqua agitata in spumam. Vitnim enim integram, 
et aqua simplez, diaphana sunt, non alba: at vitrum 
pulverisatum, et aqua in spuma, alba, non diaphana^. 
Itaque quserendam, quid acciderit ez ista migraHone 
vitro, aut aquae. Manifestum enim est, formam albe- 
dinis deferri et invehi per istam contusionem vitri, et 
agitationem aquse. Nihil autem reperitur accessisse, 
prseter comminutionem partium vitri et aquse, et aeris 
insertionem. Neque vero parum profectum est ad in- 
veniendam formam albedinis, quod corpora duo per se 
diaphana, sed secundum magis et minus, (aer scilicet 
et aqua, aut aer et vitrum) simul posita per minutas 
portiones, exhibeant albedinem, per reiractionem in^ 
qualem radiorum lucis. 

Verum hac in re proponendum est etiam exemplum 
periculi et cautionis, de quibus diximus. Nimirum 
facile hic occurret intellectui ab hujusmodi efficienti- 
bus depravato^ quod ad formam albedinis aer semper 
requiratur; aut quod albedo generetur tantum per 
corpora diaphana : quse omnino ialsa sunt, et per mul- 
tas exclusiones convicta. Quin potius apparebit, (misso 
aere, et hujusmodi) corpora omnino aHjualia (secundum 
portiones opticas) dare diaphanum; corpora vero in- 



^ In their whole and unduturbed 
state glass and water allow the rays 
of light to pass through them and 
refract only a little; cousequently 
they give us no sensation of white- 
ness : when the glasa is pounded, it 
no longer allows of refraction as be- 
fore; and the rays of light being 
reflected in great quantities in their 



natural atate, convey to the eye the 
impression of whiteness. " In read- 
ing this, and many other instanceB 
in the Nov. Org." says Herschel, 
(Disc. § 198) " one would almost 
suppoae (had it been written) that 
its author had taken them (rom 
Newton'8 Optics." 



LIB. II. 23, 24. 
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seqnalia, per texturam simplicem, dare album ; corpora 
iDseqtialia secundum texturam compositam sed ordina- 
tam, dare reliquos colores, prseter nigrum; corpora 
yero insequalia per texturam compositam, sed omnino 
inordinatam et confusam, dare nigrum. Itaque de 
instanlia migrante ad generationem in natura inquisita 
albedinis, propositum est jam exemplum. Instantia 
autem migrans ad comiptionem in eadem natura albe- 
dinis, est spuma dissoluta» aut nix dissoluta : exuit enim 
albedinem, et induit diaphanum aqua» post quam fit 
integnde sine aere. 

Neque vero illud ullo modo prsetermittendum est, 
qnod sub instantiis migrantHms comprebendi debeant 
non tantum illse quae migrant ad generationem et priva- 
tionem ; sed etiam illae quae migrant ad majorationem 
et minorationem ; cum illae etiam tendant ad invenien- 
dam formam, ut per definitionem formae superius iac- 
tam, et tabulam graduum^ manifesto liquet. Itaque 
papyrus, quse sicca quum fuerit, alba est ; at madefacta 
(excluso aere, et recepta aqua) minus alba est, et magis 
veigit ad diaphanum ; similem habet rationem cum in- 
stantiis supradictis. 

XXIV. 

Inter praerogativas instantiarum, tertio loco ponemus 
instantias ostensivas^ de quibus in vindemiatione prima 
de calido mentionem fecimus ; quas etiam elucescentiasy 
sive instantias liberatas, et pr^edominantes^ appellare 
consuevimus ^^ Ese sunt, quse ostendunt naturam in- 



*> Cf. Bupr. II. 30. These " Glar- 
ing Instances" shew the Nature or 
Qoality sotight for in its highest 
power or degree, and freed from 
ordinary ohatructions. See Her- 
Bchel^s Discourse, § 191, 193. 
Theee will always be those «trik- 



ing cases, which most often lead 
to valuable discoyeries. One or 
two of these in skilful hands have 
often led to Truth when no ap- 
plication of the Baoonian Method 
has been thought of. Herschel 
(Discourse, § 365) adduces Magne- 
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quidtam nudam et substantiyam, atque etiam in exal- 
tatione sua» aut summo gradu poteutifle sns ; emanci- 
patam scilicet, et liberatam ab impedimentis, vel saltem 
per fortitudinem suse yirtutis dominantem super ipsa, 
eaque supprimentem et coercentem. Cum enim omne 
corpus suscipiat multas naturarum formas copulatas, et 
in concreto ; fit ut alia aliam retundat, deprimat, fran- 
gat, et liget ; unde obscurantur formse singulse. iDve- 
niuntur autem subjecta nonnulla» in quibus natara 
inquisita prse aliis est in suo vigore, vel per absentiam 
impedimenti, vel per prsedominantiam virtutis. Hujas- 
modi autem instantue sunt maxime astensiva formae. 
Verum et in his ipsis instantiis adhibenda est cautio, et 
cohibendus impetus intellectus. Quiequid enim osten- 
tat formam, eamque trudity ut videatur occurrere intel- 
lectui, pro suspecto habendum est, et recurrendum ad 
ea^clusivam severam et diligentem. 

ExempH gratia; sit natura inquisita, calidum. In- 
stantia ostensiva motus expansionis (quse, ut superius 
dictum est, portio est prsecipua formse calidi) est vitrum 
calendare aeris. Etenim flamma, licet manifesto exhi- 
beat expansionem; tamen propter momentaneam ex- 
tinctionem non ostendit progressum expansionis. Aqua 
autem fervens, propter facilem transitionem aquse in 
vaporem et aerem, non tam bene ostendit expansionem 
aquae in corpore suo. Rursus ferrum ignitum, et simi- 
lia, tantum abest ut progressum ostendant» ut contra 
per retusionem et fractionem spiritus per partes com-' 
pactas et crassas, (quse domant et fraenant expansionem) 
ipsa expansio non sit omnino conspicua ad sensum^. 

tism as a " Glaring InstaDce of desirous of keeping up a maiked 

Polarity." distinction between expanaion, "pa 

*2 Cf. supr. II. i8. Inst. lo, and particulas minores,'^ and " •ecun- 

in the Differentia i™* of Motua for dum totum." 
Heat in II. aa Bacon seema very 
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At yitrum calendare clare ostendit expansionem in 
aere, et conspicuam, et progredientem, et durantem, 
neque transeunteu). 

Rursus, ezempli gratia, sit natura inquisita, pondus. 
Instantia ostensiva ponderis est argentum viYum^. 
Omnia enim superat pondere magno intervallo, prseter 
aurum ; quod non multo gravius est. At prsestantior 
instantia est ad indicandam formam ponderis argentum 
viyumy quam aurum ; quia aurum solidum est, et con- 
sistens, quod genus referri videtur ad densum ; et ar- 
gentum yivum liquidum est, et turgens spiritu, at 
tamen multis partibus exuperat gravitate diamantem, 
et ea quae putantur solidissima. £x quo ostenditur, 
formam gravis, sive ponderosi, dominari simpliciter in 
copia materiaey et non in arcta compage ^. 

XXV. 
Inter praerogativas instantiarum ponemus quarto loco 
instantias clandestinasy quas etiam instantias crepuscidi 
appellare consuevimus ^. Ese sunt veluti oppositse 
instaniiis ostensivis. Exhibent enim naturam inqui- 
sitam in infima virtute, et tanquam in incunabulis, et 
rudimentis suis; tentantem, et tanquam primo expe- 



tt This is Dot a good Instance ; 
for gold, which is heavier than 
quicksilver, also becomes fluid by 
Uie application of Heat ; and quick- 
sDver ia solid at a certain tempera- 
ture. 

M «( dominari in." This phrase 
seema to refer to Bacon'8 name of 
Prmdominantes Inatantiae ; *' rules 
o?er. * 

^ These Clandestine Instances 
are the contrary of the last. The 
" Nature" sought for is in its weak- 
ett and most imperfect state. The 
illu8tration~of the cohesion of fluida 



— is an ezcellent one; and leads 
Bacon to the correct result, viz. 
"liquidum et oonsistens esse no- 
tionea tantum plebeias, &c." 

"This clasa of Instances ia of 
great uae, being, in fact, frequently 
no other than that of extreme caees, 
which, by pladng our condusions, 
as it were, in violent circumstancea, 
try their temper, and bxing thehr 
vigour into test." Herschd'^ Dia- 
courae, § 193. They will be chiefly 
applicable, then, after our condusion 
has been arrived at. 
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rientem, 8ed sub contraria natura latentem, et sabac- 
tam. Sant autem hujusmodi instasUuB magni omuiiu) 
momenti, ad inveniendas fonnas ; quia sicut astenma 
ducunt facile ad differentias, ita dandestifUB ducunt 
optime ad genera ; id est, ad naturas illas communes, 
quarum naturse inquisitse nihil aliud sunt quam limita- 
tiones. 

Exempli gratia ; sit natura inquigita, consistens, siTe 
se determinans; cujus contrarium est liquidum, siTe 
fluens. InstantiiB dandestintB sunt illse, qus exhibent 
gradum nonnuUum debilem et infirmum consistentis in 
fluido; veluti bulla aquae, quae est tanquam pellicula 
qusedam consistens, et determinata, facta ex corpoie 
aquse. Similiter stillicidia» quae, si adfuerit aqua qas 
succedat, producunt se in filum admodum tenue, ne 
discontinuetur aqua ; at si non detur talis copia aquse, 
quse succedere possit, cadit aqua in guttis rotundis, quae 
est figura^ quse optime aquam sustinet contra discon- 
tinuationem ^. At in ipso temporis articulo, cum de- 
sinit filum aquae, et incipit descensus in guttis, resilit 
ipsa aqua sursum ad evitandam discontinuationem. 
Quin in metallis, quae quum funduntur aunt liquida, 
sed magis tenacia, recipiunt se ssepe guttse liquefacts 
sursum, atque ita haerent. Simile quiddam est in 
instantia speculorum puerilium, quse solent facere pue- 
ruli in scirpis ex saliva, ubi cemitur etiam pellicula 
consistens aqua;. At multo melius se ostendit hoc 
ipsum in altero illo ludicro puerili; quando capiunt 
aquam, per saponem factam paulo tenaciorem, atque 
inflant eam per calamum cavum, atque inde formant 
aquam, tanquam in castellum bullarum ; quae per inter- 
positionem aeris inducit consistentiam, eo usque ut se 

^ Compare the 5th kind of Motion, infr. II. 48, " Motiu ctmHmM^ 
tionia** 
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i itonnihll patiatur absque discoiitinuatioiie. Op- 
time autem cemitur lioc in spuma et nive: quse talem 
induunt cousistentiam, ut fero secari possint; cum 
tamen sint corpora formata ex aere et aqua, qiise utra- 
que sunt liqutda. Qua; omnia non obscure innuunt, 
liqoidum et consistens esse notiones tantum plebeias, 
et ad senaum ; inesse autem revera omnibus corporibus 
fiigam et cTitationem se discontinuandi ; eam iu cor- 
poribas homogeneis (qualia sunt liquida) esse debitem 
et infirmani ; in corporibus vero, qute sunt coniposita 
ex hcterogeneis, magia esse vividam et fortem: pro- 
Iilerea quod admotio heterogenci constringit corpora; 
,it subintratio homogenei solvit et relaxat. 

Siniiiiter, exempli gratia; sit natura iuquisita, at- 
tractio, sive coitio corporum. Imtanim circa formam 
ejus ostensiBa maxime insignis est, magnes. Contraria 
autem natura attrabenti est, non attrahens; licet in 
substantia simili. Veluti ferrum, quod non attrahit 
ferrum, quemadmodum nec plumbum plumbum, nec 
lignum lignuin, nec aquam aqua. Imlantia autem 
clandenfina est magnes ferro armatus, vel potius ferrum 
in magnete armato. Nam ita fert natura, ut magnes 
amiatus iu distantia aliqua non trabat ferrum forttus, 
quam magnes non armatus. Verum si admoveatur 
ferrum, ita ut tangat ferrum in magnete armato, tunc 
magnes amiatus ioiige majus poodus ferri sustinet, 
quam magues simplex et inermis ; propter similitudi- 
nem substantise ferri versus ferrum ; quic operatio erat 
omnino clandestina, et latens in ferro, antequam mag- 
nes accessisset. Itaque manifestum cst, formam coitio- 
nis esse quippiam, quod iu maguete sit vividum et 
robustum, in ferro debile et iatens. Itidem, notatum 
est sagittas parvas ligneas absque cuspide ferrea, emis- 

i ex sclopetis grandibus, altius penetrare in materiara 
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ligneam, (pnta latera navium, ant similia) qnam ea8- 
dem sagittas ferro acnminatas, propter rimilitndinein 
substantise ligni ad lignum, licet hoc ante in ligno 
latuerit. Itidem, licet aer aerem, aut aqua aquam 
manifesto non trahat in corporibus integris; tamen 
bulla approximata buUse, &ciliu8 dissolvit bullam, qnam 
si bulla illa altera abesset, ob appetitum coitionis aqnfi 
cum aqua» et aeris cum aere. Atque hujusmodi tfuftm- 
tue dandestiruB (quse sunt usus nobilissimi, ut dictom 
est) in portionibus corpomm parvis et subtilibus ma- 
xime se dant conspiciendas : quia mass» rerum majores 
sequuntur formas magis catholicas et genendes ; ut suo 
loco dicetur*^ 

XXVI. 
Inter prserogativas instantiarum ponemus quinto looo 
instantias constitutivas^ quas etiam manipulares appel- 
lare consuevimus ^. Ese sunt, quae constituunt unam 
speciem naturse inquisitse tanqnam formam minorem. 
Cum enim formse legitimse (quse sunt semper converti- 
biles cum naturis inquisitis) lateant in profundo, nec 
facile inveniantur; postulat res et infirmitas humani 
intellectus, ut formse particulares, quse sunt congrega- 
tivse manipvlorum quorundam instantiarum (neutiquam 



^^ It 18 difficult to say what Ba- 
con*8 meaning is in this passage. 

68 « Ck>llectiye In^tances, in Ba- 
con'8 classification, are no other 
than general facts, or laws of some 
degree of generality, and are them- 
selves the re^ults of Induction." 
Her8chel*8 Di8C. § 194. Bacon 
seems to think it right to apologise; 
and 8ay8 that they constitute " tan- 
quam formam minorem." How any 
Nature in hi8 system can have lesser 
and larger Forms seems hard to be 
understood. Apart from his desire 



for " Forms," these Instances are 
mo8t valuable. It is, however« 
strange that though Kepler^s Liwi 
had been published, he makes no 
reference to them. They were ez* 
actly what he meant by Collective 
Instances ; and afterwarda aided 
Newton in his discovery of the 
more general "Law" of Gravitft- 
tion. But Bacon never illustratei 
from Mathematics, and very nitly 
firom the disooveries of his cotempo- 
raries. 
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inium) in notionem aliquam communem, non 
itur, verum diligentius notentur. Quicquid 
it naturam, licet modis imj>erfectis, ad inven- 
formarum viam steniit. Itaque instantia;, quoe 
utiles sunt, non sunt conteranenda; potestatis, 
ent nonnullam pnerogativam. 
m in his diiigens est adhibencla cautio, ne intel- 

faumanus, postquam complures ex istis formis 

I&ribu8 adinvenerit, atque inde partitiones sive 
» naturse inqnisitte confecerit; in illis omnino 
at, atque ad inventionem legitimam formte 
se non accingat ; sed prsesupponat, naturam 
radicibus efse multiplicem et divisam, atque 
jm naturse unionera, tanquam rem supervacuae 
tis, et vergentem ad nieruni abstractum, fasti- 

rejiciat. 
pli gratia ; sit natura inquisita, memoria^^, siva 
et adjuvans memoriam. InstantitB conslitutivte 

[1) ordo, sivo distributio, quic manifesto juvat 

iam. Item loci in memoria artiticiali; qui aut 
esse loci secundum proprium sensum, veluti 
ingulus, fenestra, et similia; aut possunt esse 
' familiares et notiE; aut possunt esse quid- 
placitum, (modo in ordine certo ponantur) 

Animalia, herbDc; etiam verba, litera?, charac- 
trsoniE historic», et cietera; licet nonnulla ex 

^s apta sint et commoda, alia miuus. Hujus- 
item loci memoriam insigniter juvant, eanique 
Dpra vires naturales exaltant. Item caniiina 
hserent, et diacuntur memoriter, quam prosa. 
iB a vague and unsatie- aica. For hia viewH on Meraory see 
niple. Ils chief value is, De Augm. Scieot. V., where be 
na how widel; Bacon was places it ihird among the Arta Lo- 
> apply his Bystem ; so as gical or InleUectual. See nlso Adv. 
la Method uBeful in Psy- of LeaininK. p. 198, where it ia di- 
rMoraIs,aswellasinPb)'- vided ioUt Pienotion and Emblem. 
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Atque ex isto manipuio trium instantianiiii, Tidelicet 
ordiiiis, locorum artificialis memori», et yersaum, co&- 
stituitur species una auxilii ad memoriam. Specie8 
autem illa, abscissio injiniii recte Tocari poeat. Cum 
enim quis aliquid reminisci aut revocare in memoriam 
nititur ; si nuUam pnenotionem habeat aut peroeptio- 
nem ejus quod quffirit» quserit certe et m<^ur, et hac 
iilac diacurrit, tanquam in infinito. Quod si certian 
aliquam prsenotionem habeat, statim abacinditur infi- 
nitum, et fit discorsus memoriffi magis m viciiiow In 
tribus autem ilUs instantiis, quse superius dict» suDt, 
praenotio perspicua est et certa. In prima yidelieet 
debet esse aliquid, quod congruat cum ordine: in 
secimda debet esse imago^ qute relationem aiiqoam 
habeat^ siye conyenientiam ad illa loca certa : in tertift 
debent esse verba, quae cadant in versum. Atque ita 
abscinditur infinitum. (2) Alise autem instanti» da- 
bunt haiic alteram speciem ; ut quicquid deducat intd- 
lectuale ad feriendum sensum (quffi ratio etiam prsci- 
pue Yiget in artificiali memoria) juvet memoriam. 
(S) Aliae instantiffi dabunt hanc alteram speciem; ut 
quffi fi^iciunt impressionem in aS*ectu forti» incutieQtia 
scilicet metum, admirationem, pudorem, deiectationeiD, 
juvent memoriam. (4) Alise instantiae dabont bane 
alteram speciem, ut quae maxime imprimuntur a mente 
pura, et minus praeoccupata ante vel post ; veluti qus 
discuntur in pueritia, aut quae commentamur ante som- 
num, etiam primae quaeque rerum vices ; magis haereant 
in memoria. (5) Alia& instantife dabunt hano alteram 
speciem, ut multitudo circumstantiarum, sive ansaruim 
juvet memoriam ; veluti scriptio per partes non conti- 
nuatas ; lectio, sive recitatio voce alta. (6) Alise deni- 
que instantise dabunt hanc alteram speciem» ut qu» 
exspectantur, et attentionem excitant, melius haereant, 
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. qnie pnetervolant. Itaque si scriptum aliquod 
vicieB perlegeris, i]ou tam tacile illud memoriter discea. 
quam si illud legaa decies, tentando interim ilhid reci- 
tare, et ubi deficit memoria, inspicieudo librum. Ita 
ut siDt veiuti sex fonna; minores eonim, qufe juvant 
memoriam ; videlicet, abacissio iDfiniti ; dednctio intel- 
lectualis ad sensibile; imprefisio in atfectu forti; im- 
presno in mente pura ; multitudo ansarum ; prBs- 
exspectatio. 

8imiliter, exempli gratia; elt natum inquiBita, gus- 
tas, Bive gustatio. Imtantite, qua» seqauntur, sunt con- 
stituiiva: videlicet, quod qui oon olfaciuiit, sed sensu 
eo a natura destituti sunt, non percipiant, aut gustu 
distinguant cibum rancidum, aut putridum ; neque 
similiter alliatum, aut rosatum, aut Lujusmodi. Rur- 
8U9, illi, qui per accideus nares habent per descensum 
rbeumatis obstruetas, non discemunt aut percipiunt 
aliquid putridum, aut rancidum, aut aqua rosacea in- 
spersum. Bursus, qui afficiuntur hujusmodi rheumate, 
si in ipso momento, cum aliquid fcetidum aut odora- 
tum habent in ore, sive palato, emungant fortiter; ia 
ipso instauti manifestam perceptionem babent rancidi 
vel odorati. Qua? instantiie dabunt et constituent hanc 
specietn, vel partem potius gustus ; ut sensus gustatio- 
nis ex parte nihil aliud sit, quam olfactus interior, 
tnuuiens et desccndeus a narium meatibus superioribug 
in OB et palatum. At contra, salsum, et dulce, et acre, 
et acidum, et austerum, et amarum, et similia; htec 
(inquam) omnia a.'que sentiunt illi, in quibus oifactus 
deest, aut obturatur, ac quisquam alius: ut manifes- 
tum eit, sensum gustus esse compositum quiddam ex 
otfactu interiori, et tactu quodam exquisito^; de quo 
nuiic non est dicendi iocus. 

" AIl Seiisations are reducible to tbat ofTouch. 

P 2 
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Similiter, exempli gratia ; sit natara inquigita, com- 
municatio qualitatis, absque commistione substantis. 
Instantia lucis dabit vel constituet unam speciem com- 
municationis ; calor vero et magnes, alteram. Com- 
municatio enim lucis est tanquam momentanea, et 
statim perit, amota luce originali^^. At calidum, et 
virtus magnetica, postquam transmissa fuerint» vd 
potius excitata in alio corpore, hserent et mancDt ad 
tempus non parvum, amoto primo movente. 

Denique magna est omnino praerogativa insianiia- 
rum constitutimrum ; ut quae plurimum iaciant et ad 
definitioneSy (prsesertim particulares) et ad divisiones, 
sive partitiones naturarum; de quo non male dixit 
Plato®, Quod habendus sit tanquam pro DeOy qui d^- 
nire et dividere bene sciat. 

XXVII. 

Inter prscrogativas instantiarum ponemus sexto loco 
instantias conformesy sive proportionatas ; quas etiam 
parallelaSj sive simUitudines phj/sicasj appellare consue- 
vimus^. Ese vero sunt, quae ostendunt similitudines 
et conjugationes rerum, non in formis minoribus (quod 
faeiunt instantice constitutivce) sed plane in concreto. 
Itaque sunt tanquam primi et infimi gradus ad unio- 



^i Rays of light do not remain 
in the air, while rays of Heat are 
detained by it. Cf. II. 13. Inst. 

35- 
«2 Plato, Phaedrus, 266 a. Tov- 

T»» bri tfy<ioy€ tnmis tc €p€UTTTjs rSnf 

diaipcVcotfv, «cal <rwayayoi>v, Iv ol6i 

T€ £ XryClV T€ Koi ^pOV€Uf' €0» T€ 

Tivd SKKov fjyrja-tavTai dwftr^v cif iv 
Koi cfTi TToXXd n^tfnjK&ra 6pav, Toirrov 
di<&Kci> — - KaT67ria6€ fur txytov 
&<rr€ 0€o7o, 

^ Prerogatives 6-10 are prepa- 
rative (cf. infr. II. 33.), and are 



to go first into the inquiry into Ni- 
ture, and to lead towards Fhtftice. 
" Conformable Instancea" m 
facts which resemble one aDOtfaer 
in some points m comcretes, not in 
their more general Laws. Htareft 
discovery of the circulation of the 
blood from the valves in Hydraufic 
engines and in the veins would be t 
case in point. It was the analogy 
between the Human Eye and tbe 
Teleacope that led to the foimatioo 
of Achromatic lenaea. Cf. Adv. of 
Leaming, p. 130. 
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I naturse. Neque constituunt aliquod axioma sta- 
ab initio ; sed indicant et observant tantum quen- 
1 consensum corporum. Attamen licet non muitum 
moveant ad inveniendas formas ; nihilominus magna 
1 ntilitate revelant partium universi fabricam, et in 
tnbris ejus exercent veluti anatomiam quandam ; at- 
i proinde veluti manu ducunt interdum ad axiomata 
limia et nobilia ; prsesertim illa, quse ad mundi con- 
irationem pertinent, potius quam ad naturas et for* 
} simplices. 

Exempli gratia ; instantise conformes sunt, quae 
unntur; speculum, et oculus; et similiter fabrica 
is, et loca reddentia echo. Ex qua conformitate, 
^ter ipsam observationem similitudiniSy quse ad multa 
lis est, proclive est insuper colligere et formare illud 
oma ; videlicet, organa sensuum et corpora, quse pa- 
nt reflexiones ad seusus, esse similis naturse. Rursus 
hoc ipso admonitus intellectus, non segre insurgit 
axioma quoddam altius et nobilius. Hoc nimirum ; 
lil interesse inter consensus sive s^rmpathias corpo- 
n sensu prseditorum, et inanimatorum sine sensu ; 
i quod in illis accedat spiritus aniraalis^ ad corpus 
3 dispositum ; in his autem absit. Adeo ut quot 
t consensus in corporibus inanimatis, tot possint esse 
isus in animalibus, si essent perforationes in corpore 
imato, ad discursum spiritus animalis in membrum 
B dispositum, tanquam in organum idoneum. Et 
rsus, quot sint sensus in animalibus, tot sint procul- 
bio motus in corpore inanimato, ubi spiritus animalis 
(uerit ; licet necesse sit multo plures esse motus 

* Bacon discusses " Animal Spi- have been correct. Rite seems pro- 

" at length infr. II. 40. I bable, especially as the phrase oc- 

e ventared to read " rite dispo- curs jnst below under siniilar cir- 

xn" for the old reading "ita camstances. 
xwitum," which could acarcely 
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in corporibus inanimatk, quam arasas in animatis, 
propter paucitatem oi]ganorum smsua. Atque hnju 
rei osteudit se exemplum valde manife^om in dolori* 
bus. Etenim quum dnt plura gen»a dolorb in am- 
malibus, et tanquam yarii illius diaractera^ (Teititi 
alius ert dolor ustionis, alius firigoris inteDsi, alius 
puncturae, alius compreasionis» alius extendoms» et 
fiimilium) certissimum est omnia illa, quoad motom, 
iuesse corporibus inanimatis; veluti ligno, ant lapidi, 
cum uritur, aut per gelu constringitur, aut pongitiu; 
aut sciuditur, aut flectitur, aut tunditor ; et aic de 
aliis; licet non subintrent sensus, propter abseQtiani 
spiritus animalis. 

Item instantia conformes^ (quod mirum fortane 
dictu) sunt radices et rami plantarum. Omne enin 
vegetabile intumescit, et extrudit partes in circumfe- 
rentiam, tam sursum quam deorsum. Neque alia est 
differentia radicum et ramorum, quam quod radix is- 
cludatur in terra, et rami exponantur aeri et soli. Si 
quis enim accipiat ramum tenerum et vegetum arboris, 
atque illum reflectat in aliquam terrse particulam, lioet 
non cobsereat ipsi solo, gignit statim non ramum, sed 
radicem. Atque vice versa, si terra ponatur superins, 
atque ita obstruatur lapide» aut aliqua dura substantia, 
ut planta cohibeatur, nec possit frondescere sursam, 
edet ramoB in aerem deorsum. 

Item instanticB conformes sunt» gummi arborum, et 
plera^que gemmae rupium. Utraque enim nil aliad 
sunt, quam exsudationes et percolationes succorum^: 
in primo genere scilicet, succorum ex arboribus ; in se- 
cundo, ex saxis ; unde gignitur claritudo et splendor in 

^ Many of these examples are ongin of gems : which are ooii- 
very fanciful and useless. nected with Cryttalliauiticm. 

^ This will Bcarcely do for the 
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itrisqae» per pereolationem nimirum tennem et mcu- 
atimi. Nam inde fit etiam, quod pili animalium non 
int tara pulchri» et tam vividi eoloris, quam arium 
Avaam eompluree ; quia suoci non tam delicate perco- 
antar pw cutem, quam per calamum. 

Item ifutmtug oanformes sunt, scrotum in animali* 
N16 masculifl ; et matrix in foemellis. Adeo ut nobilis 
Da iabrica, per quam sexus differunty (quatenus ad ani- 
nalia terrestria) nil aliud videatur esse, quam secun- 
hmi extmus et interius ; ri scilicet majore caloris ge- 
litalia in sexu masculo protrudente in exterius, ubi in 
^temellis nimis debilis est calor, quam ut hoc facere 
yoBAt ; unde accidit, quod contineantur interius. 

Item instantite eonformes sunt, pinnse piscium, et 
^edes quadrupedum, aut pedes et alse yolucrum, quibus 
iddidit Aristoteles quatuor volumina in motu serpen- 
tum^. Adeo ut in fabrica universi» motus viventium 
plemnque videatur expediri per quatemiones artuum, 
9ve flexionum. 

Item dentes in animalibus terrestribus, et rostm in 
ftviboB, Bunt instaniitB conformes ; unde manifestum est, 
in omnibus animalibus perfectis fluere duram quandam 
mfartantiam versus os. 

Item non absurda est similitudo et oonformitas illa, 
Qt homo sit tanquam planta inversa. Nam radix ner- 
vorum et facultatum animalium est caput; partes au- 
fcem aeminales sunt infimse, non computatis extremitati- 
boa tibianmi et brachiorum. At in planta, radix (quae 
instar capitis est) regulariter infimo loco collocatur; 
Bemina autem supremo. 

Denique illud omnino prsecipiendum est, et ssepius 

,^ Aiutotle^s addition is erroneotis ; and Baoon'8 generalizationsy both 
bere ftnd below, are haaty. 
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monendum ; ut diligentia hominum in inquisitione et 
congerie naturalis historise deinceps mutetur plane» et 
yertatur in coutrarium ejus, quod nunc in usu est. 
Magna enim hucusque atque adeo curiosa fuit homi- 
num industria, in notanda rerum varietate, atque expli- 
candis accuratis animalium, herbarum, et fossilium dif- 
ferentiis; quarum plerseque magis sunt lusus naturae, 
quam serise alicujus utilitatis versus scientias. Faciant 
certe hujusmodi res ad delectationem, atque etiam 
quandoque ad praxin ; verum ad introspiciendam nata- 
ram parum, aut nihil. Itaque convertenda plane est 
opera ad inquirendas et notandas rerum similitudinefi 
et analoga, tam in integralibus, -quam partibus : iUs 
enim sunt, quse naturam uniunt» et constituere scien- 
tias incipiunt®. 

Verum in his omnino est adbibenda cautio gravis et 
severa; ut accipiantur pro instantiis con/ormibus et 
proportionatis illsd, quse denotant similitudines (ut ab 
initio diximus) physicas ; id est, reales et substantiales, 
et immersas in natura ; non fortuitas et ad speciem ; 
multo minus superstitiosas aut curiosas, quales natu- 
ralis magise scriptores (homines levissimi, et in rebus 
tam seriis, quales nunc agimus, vix nominandi) ubique 
ostentant; magna cum vanitate et desipientia inaDes 
similitudines et sympathias rerum describentes, atque 
etiam quandoque affingentes. 

Verum his missis, etiam in ipsa configuratione mundi 
in majoribus non sunt negligendse instanti^e conformes: 
veluti Africa, et regio Peruviana, cum continente se 
porrigente usque ad fretum Magellanicum. Utraque 

^ This waming of Bacon'8 does more is to be learnt in Phjrsics firom 

not quite agree with his waming in noticing difTerences than resem- 

I- 55- His own love of analogiea blances. 
would lead him to this : but surely 
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enim regio habet similes isthmos, et similia promonto^ 
ria, quod non temere accidit. 

Item noTus et yetus orbis ; in eo quod utrique orbes 
versus septentriones lati sunt, et exporrecti ; versus 
austrum autem angusti et acumtnati®. 

Item instanticB conformes nobilissimse sunt, frigora 
intensa in media (quam yocant) aeris regione ; et ignes 
acerrimi, qui ssepe reperiuntur erumpentes ex locis 
subterraneis: quse duse res sunt ultimitates et extrema; 
naturse scilicet frigidi, versus ambitum coeli, et naturse 
calidi yersus viscera terrse ; per antiperistasin, sive re- 
jectionem naturse contrarise^^. 

Postremo autem in axiomatibus scieutiarum^^ notatu 
digna est conformitas instantiarum. Veluti tropus rhe- 
toricse, qui dicitur prcster ea^pectatum^, conformis est 
tropo musicse, qui vocatur dedinatio cadentias^j» Simi- 
liter, postulatum mathematicum, ut gua eidem tertio 



^ Tfm shape of all the countries, 
vis. the tending to a point towards the 
South, as in Japan, South America, 
India, Africa, is a ph^rdcal fact 
which haa been often noticed. 

^ Hieee two are only Andloga in 
80 to as their opposition increases 
or decreaees regularly; degrees of 
Heat increasing as we penetrate — of 
Cdd 8B we ascend. Yoi AnHperi- 
stariM, eee supr. II. la. Inst. 34. 

71 Such, e. g. as in the case of the 
Intenaity of Light varying exactly 
8B the Intensity of Gravity does. 

W " Prseter ezpectatum/* nap* 
hrfMuhoiafT^i^ — an^rthingwhich hap- 
pens in a startling way contrary to 
what one was ezpecting. 

78 << Dedinatio Cadentise." Ez- 
plained in the Adv. of Leaming, p. 
130. " Is not the Trope of Music, 
to avoid or sUde from the close or 
eadence, common with the Trope of 
Rhetoric of decewmg ewpectation ? 



i9 



— i. e. when you are ezpecting your 
player to end, he suddenly makes a 
fresh and unezpected start: see also 
Sylv. Sylv. 1 13. " At first I thought 
it meant a ' Cadenza d* Inganno,* 
or ' false cadenoe;' but I have now 
satisfied myself that such a thing 
was unknown in Bacon's time. I 
am rather inclined to think it refers 
to a species of false dose, such as 
we find in the last bar but two of 
Tallis*s Nunc Dimittis in D, where 

the Harmony proceeds to \ and i^ \ 

on A for a Bass, as though it were 
about to close immediately on the 
chord of D ; when suddenly the 
Tenor strikes a Ct^, which neces- 
sitates a modulation into the chord 
of G, thus leading to a ' Plagal 
Close."' This is an ezplanation 
kindly forwarded me by Sir F. A. 
Gore Ouseley, Bart. M.A. and Prof. 
Mus. in the University of Ozford. 
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tBquaUa sunt^ etiam inter m sint tBqudlia^ eonforme est 
cum fabrica syllogismi in logica, qoi unit ea» qa» con- 
▼eniunt in medio. Denique multum utilis est io quun- 
{durimis sagacitas qusedam in oonquirendis et indagaih 
dis conformitatibus, et similitudinibus phyneiB^^ 

XXVIII. 

Inter pr^BrogaHvas instantiamm ponenras septimo 
loco instantias monodicas ; quas etiam irregulares^ mt 
heteroditas (sumpto vocabulo a grammaticis) appellare 
consuevimus^. Ese snnt, quse ostradunt corpora in 
concreto; quse yidentur esse extravagantia, et qussi 
abrupta in natura» et minime convenire cum alus rebns 
ejusdem generis. Etenim instantite canformes sunt si- 
miles alterius : at instantitB manodica sunt sui similes. 
Usus vero instantiarum monodicarum est talis, qualis 
est instantiarum dandestinarum : viz. ad evehendam et 
uniendam naturam ad invenienda genera, sive commn- 
nes naturas, limitandas postea per differentias veras. 
Neque enim desistendum ab inquisitione, donec pro- 
prietates et qualitates, qusD inveniuntur in bujusmodi 
rebus, quse possunt censeri pro miraculis naturse, redn- 
cantur et comprebendantur sub aliqua forma sive lege 



^^ Some warning against the 
'^ Spirit of System" is needed in 
this Aphorism. The analogies are 
very fandful, and olten erroneoos ; 
and it seems throughout to be 
. much at variance witfa the general 
spirit of his Method. This last sec- 
tion oontaina a hint of the cvcrroxia, 
" sagacitag qusedam," required in 
thote who study Physical Laws. 
It is not 60 much aa Coleridge'8 
*' Mental Initiative," but only a 
kind of shrewdnesB in seeing con- 
nections between instances; a sort 
of npid BfifKWis akrjBtias, as Ari- 
stotle would have ezpressed it. 



^^ These Sku^tUar or irregolar 
Instances are very valoaUe, as giv- 
ing something 'out of course' snd 
unconunon, within very narrow li- 
mits. Satom's Rings would be a 
far better ezample than the Snn 
and Moon; and the Letier S iB 
scarcely deeerving of a plaoe here. 
See Herschel's Diseourse, ^ ^4. 

Instances 7> 8, & 9, might have aH 
come under one hoid, for Mxmodke 
in Species are what Deciamtei are in 
Individuals, and LimUanea are off* 
shoots of MonotUets, being thoae casei 
in which two species aeem to havo 
tran^gresaed one another^s haii»* 
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a: ut irregularitas sive singnlaritas omnis reperiati 
pendere a.b aiiqua forma conimuni ; miraculum vero 
illad sit tandein Bolammodo in ditferentiis accuratis, et 
gradu, et concursu raro, et non iu ipsa specie : nbt 
nuDC contemplationes hominnm nou procedant ultra, 
quam ut poiiant hujusmodi res pro secretie et magna- 
libus natura;, et tanquam incausabilibus, et pro excep- 
tionibus regularum generalium. 

Exempk instantiarum monodicarum sunt, sol, et 
luna, iiiter astra; magnes, intcr lapides; argentura vi- 
mm, iiiter metalla; elepbas, inter quadrupedes; sensus 
veneris, inter genera tactus; odor venatieus in canibuB, 
inter genera olfactns. Etiam S litera apud grammati- 
COB habetiir pro monodica; ob tacilem compositionein, 
quam suetinet cum consonantibus, aliquando doplici- 
bus, aliquando triplicibus : quod nulia alia litera facit. 
Plarimi autem faciendse giint hujusmodi instantiiP, qnia 
acnunt et vivificant inquisitionem, et medentur intel- 
lectui depmvato a consuetudine, et ab iis quse fiunt 
plemnque. 

XXIX. 

Inter prfrrogtUivas instantiarum ponemus loco oc- 
t.avo itistantias deviatttes^^ ; errores sciltcet natura', et 
vaga, ac monstra: ubi natura declinat et defleetit a 
cnreu ordinario. DitTerunt enim errores natune ab 
inatantiis monodicis in hoc, quod monodica sint mira- 
cula Bpecierum, at errores siut miracula individuorum. 
Similis autem fere sunt usus ; quia rectiticant intelleo- 
tum adversus consueta, et revelant formas communeB. 



1 

riatur ^^^ 



'* Theae are Ltuus Nalura in 
indiviiiual caae», and differ from the 
Kngular InsbuioeB in being opposed 
to tke attuni conrBe c^ thiogE, 
vhUe tbe latter aie not to, but are 
L.ttroDgly marked off from bU 



other luiuli by thNr special pacuU- 
arities. Tlxeat do not lead to the 
discovery of Forai ; but to Latent 
Procees : as they reveol peculiwitieB 
in Nature'* courae of Production. 
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Neque enim in his etiam desistendum ab inquisitione, 
donec inveniatur causa hujusmodi declinationis. Ye- 
runtamen causa illa non exsurgit ad formam aliqoam 
proprie, sed tantum ad latentem proeessum ad fonnam. 
Qui enim vias naturse noverit, is demationes etiam &ci- 
lius observabit. At rursus, qui detoiatUmes noverit, is 
accuratius vias describet. 

Atque in illo difierunt etiam ab instantiis monodicisy 
quod multo magis instruant praxin et operativam. 
Nam novas species generare, arduum admodum foret : 
at species notas variare, et inde rara multa ac inusi- 
tata producere, minus arduum. Facilis autem tnms- 
itus est a miraculis naturse ad miracula artis^. Si 
enim deprehendatur semel natura in variatioue sua, 
ejusque ratio manifesta fiierit ; expeditum erit eo de- 
ducere naturam per artem, quo per casum aberraverit 
Neque solum eo, sed et aliorsum ; cum errores ex una 
parte monstrent et aperiant viam ad errores et deflex- 
iones undequaque. Hic vero exemplis non est opus, 
propter eorundem copiam. Facienda enim est conge- 
ries sive bistoria naturalis particularis omnium mon- 
strorum, et partuum naturse prodigiosorum ; onmis 
denique novitatis, et raritatis, et inconsueti in natura. 
Hoc vero faciendum est cum severissimo delectu, ut 
constet fides. Maxime autem habenda sunt pro su- 
spectis, quae pendent quomodocunque a religione; ut 
prodigia Livii : nec minus, quse inveniuntur in scripto- 
ribus magise naturalis, aut etiam alcbymise, et hujus- 
modi bominibus ; qui tanquam proci sunt et amatores 
fabularum. Sed depromenda sunt illa ex gravi et fida 
historia, et auditionibus certis. 

77 Ttxyi rvxny if<rrtp$€ Koi rvxri lar changes in individuala. Nev 

T€xprjv> Ar. £th. Nic. VI. 4. 5. speciet we hardly may be abk to 

By watching the changes in Na- create, but new varieties we can, a8 

ture we may leam to produce Bimi- in Horticultuie. 
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XXX. 

Inter prtgrogattvas instantiarum ponemus loco nono 

instantias limitaneas ; quas etiam participia vocare 
consuevimus^. Ese vero sunt, quse exhibent species 
corporum tales, quse videntur esse compositse ex spe- 
ciebus duabus, vel rudimenta inter speciem unam et 
alteram. Hse Tero instantise inter instantias monodicas 
sive heteroditas recte numerari possunt : sunt enim in 
universitate rerum rarse et extraordinarise. Sed tamen 
ob dignitatem seorsim tractandse et ponendse sunt. 
Optime enim indicant compositionem et fabricam re- 
rum, et innuunt causas numeri et qualitatis specierum 
ordinariarum in universo, et deducunt intellectum ab 
eo quod est, ad id quod esse potest. 

Harum exempla sunt : muscus, inter putredinem et 
plantam ; cometse nonnulli, inter stellas et meteora 
ignita; pisces volantes, inter aves et pisces; vesperti- 
liones» inter aves et quadrupedes : etiam 

Simia quam similis, turpissima bestia^ nobis^ ; 
et partus animalium biformes, et commisti ex specie- 
bus diversis ; et similia. 

XXXI. 

Inter prdsrogativas instantiarum ponemus decimo 

loco instantias potestatis^ sive fascium^ (sumpto voca- 
bulo ab insignibus imperii ;) quas etiam ingenia, sive 
manus hominis^ appellare consuevimus ^. Ese sunt 



t€ 



^ These limiting Instances or 
participia," (i. e. partakers of two 
or more kinds, just as the Par- 
tiinple in Grammar participates in 
the natmie of Verb and Noun,) ex- 
hibit a combination of two kinds, 
and 80 seem to stand between the 
Slngular and the Deviating in- 
■taoces. Bacon'8 examplee are not 
aatis&ctory. Moes is by no means 



'' inter putredinem et plantam.'* 
Some of the Zoophytes, or the 
OmithorhjmcuB Paradozus would 
be better examples. Neither Fly- 
ing-fish nor Bats are "limiting" 
between two kinds, except in ap- 
pearance. 

79 This line is quoted firom £n- 
nius in Cicero, De Nat. Deor. 1. 35. 

^ By Inatances of Power, Baoon 
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opera maxime nobilia et perfecta, et tanquam nltima 
in unaquaque arte. Cum enim hoo agatur precipiie 
ut natura pareat rebus et commodis humanis ; coQfien- 
taneum est prorsug, ut opera, quffi jampiidon in pote- 
state hominis fuerunt, (quaai proyincise antea occupats 
et subactse) notentur et numerentur; prasertim ea, 
quae Bunt maxime enucleata et perfecta: propterea 
quod ab istis proclivior et magis in propiiMiuo sit trang- 
itus ad nova et hactenus non inventu. Si quis enim 
ab horum contemplatione attenta propositum aeriter 
et strenue urgere velit ; fiet certe, ut aut producat illa 
paulo l(mgius, aut d^ectat illa ad aliquid, quod finiti- 
mum est ; aut etiam applicet et transferat illa ad usum 
aliquem nobiliorem. 

Neque hic finis: verum quemadmodum ab operi- 
bus naturse raris et inconsuetis erigitur intelleotus^ et 
elevatur ad inquirendas et inveniendas fcNmas, quffi 
etiam illorum sunt capaces ; ita etiam in operibus artis 
egregiis et admirandis hoc usu venit. Idque multo 
magis; quia modus efficiendi et operandi hujusmodi 
miracula artis manifestus ut plurimum est ; cum ple- 
runque in miraculis natursB sit magis obscurus. Atta- 
men in his ipsis cautio est adbibenda vel maxime; 
ne deprimant scilicet intellectum, et eum quasi humo 
affigant. 

Periculum enim est^ ne per hujusmodi opera artis, 
quse videntur velut summitates quaedam et fiBistigia 
industrise humanae^ reddatur intellectus attonitus et 



includes within the limits of Obser- towards farther advuices ? Anothor 

vation of fact, the most remarkable advantage iB, that the productioBB 

productions of man'8 ingenuity, aa of art are usually ksa obacure thni 

well as the works of extemal Na- those of Nature» and ao (Baoon 

tnre. Art haa done and produced thinks) may give us a readier chM 

Bomething : why ahould we not use throu|^ the Effident to the FomiaL 
that •om^bing as a atepping-stone 
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ligatus, et quaai niale6ciatus quoad illa; ita ut cum 
aliis coQSuescere non possit, sed cogitet uibil ejus 
generis fieri posse, nigi cadeui via, qua illa effecta suat, 
accedeate tantumoiodo diligentia m^jore, et pnepare- 
tione magis accurata. 

Contra, illud ponendum est pro certo; vias et modos 
efficiendi res et opera, quse adhuc reperta suQt et no- 
tata, TGB esse plerunque pauperculas, atque oaineni 
jHOteutiam majorem peudere et ordine derivari a fonti- 
formarum, quanim nulla adhuc ioveiita est^'. 

Itaque (ut alibi diximus^) qui de macbinis et arieti- 
bus, quales crant apnd veteres, cogitasset; licet hoo 
fecisset obnixe, atque a^tatem in eo consumpeisset ; 
nuDquam tamen iucidiaset in inventum tormentorum 
igneonim operantium pqf pulverem pyrium, Neque 
nirsus, qui io laniticiis et fierico vegetabili observatio- 
suani et meditationem coUocasset, unquam per ea 
irisset naturam verniis aut serici bombycini. 

Quoeirca omnia iuventa, qua: ccnseri possuot magis 
nobilia, (si animum advertas) in lueem prodiere, nullo 
modo per pusillas enucleationes et extensione» artium, 
sed omuino per casum. Nibil autem repnesentat aut 
anticipat casum, (cujus mos est, ut tantum per longtt 
secula operetur) praater inventionem formarum. 

Exempla auteni bujusmodi instantiarum particularia 
Qihil opus est adducere, propter copiam eorundcm. 
Nara boc omnino agendum, ut visitentur et penitua 
introspiciantur omnes artes meclianicee, atque liberales 









B' Another eviileace of Bacon'R stance upoD Human Knowledgv 

Hnguine liopes for Human Power, and Puwer ia not leas now thaD it 

after that hin MethoJ had put the waa in Bacon'8 dayt, Witneaa the 

tlmiwt dirine knowledge ot Porms discovery of the power of Steam, 

witliin our reaeh. Wbat we have chiefly improved in 

'B See aupr. I. 109. Thia great ia akilt of appUcatioa. 
iufluence of ohance and circum- 
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etjam, (quatenus ad opera) atque inde fadenda est con- 
geries siTe bistoria particularis, tanquam magnaliam, 
et operum magistralium, et maxime perfectorum in 
unaquaque ipsarum: una cum modis eflfectionis dve 
operationis. 

Neque tamen astringimus diligentiam, qoae adhi- 
benda est in hujusmodi collecta, ad ea, qu» c^isentar 
pro magisteriis et arcanis alicujus artis tantum, atqae 
movent admirationem. Admiratio enim proles est ra- 
ritatis : siquidem rara, licet in genere sint ex Yulgatis 
naturis, tamen admirationem pariunt. 

At contra, quse revera admirationi esse debenti prop- 
ter discrepantiam, quae inest illis in specie, collatis ad 
alias species; tamen si in usu familiari prsesto sint, 
leviter notantur. Debent autem notari manodica artis, 
non minus quam monodica naturse ; de quibus antea 
diximus. Atque quemadmodum in monodicis naturae 
posuimus solem, lunam, magnetem, et similia, quae re 
vulgatissima sunt, sed natura tamen fere singulari: 
idem et de monodicis artis iaciendum est. 

Exempli gratia: instantia monodica artis, est papj- 
rus; res admodum vulgata. At si diligenter animum 
advertas, materiae artificiales aut plane textiles sunt per 
fila directa et transversa; qualia sunt pannus sericus, 
aut laneus, et linteus, et hujusmodi : aut coagmentan- 
tur ex succis concretis ; quah'a sunt later, aut argilla 
figularis, aut vitrum, aut esmalta^, aut porcellana» et 
similia ; quse, si bene uniantur, splendent ; sin minus, 
indurantur certe, sed non splendent. Attamen omnia 
talia, quse fiunt ex succis concretis, sunt fragilia ; nec 
ullo modo haerentia et tenacia. At contra, papyrus est 
corpus tenax, quod scindi et lacerari possit, ita ut 

83 EsmaUa, Italian " smalto/' " is- nected with the Anglo-Saxon *' Myl- 
malto/' enamel. The word is con« tan," to melt or smelt. 
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imitetur et fere seinuletur pellem sive membranam ali- 
cujus animalis, aut folium alicujus vegetabilis, et hujus- 
modo opificia naturse. Nam neque fragilis est, ut 
vitrum; neque textilis, ut pannus; sed babet fibras 
certe, non fila distincta, omnino ad modum materiarum 
naturalium: ut inter artificiales materias vix invenia- 
tur simile aliquid, sed sit plane monodicum. Atque 
prseferenda sane sunt in artificialibus ea, quse maxime 
accedunt ad imitationem naturse, aut e contrario eam 
potenter regunt et invertunt. 

RursuSy inter ingenia et manus Aominis, non prorsus 
contemnenda sunt prsestigise et jocularia. NonnuIIa 
enim ex istis, licet sint usu levia et ludicra, tamen in- 
fbrmatione valida esse possunt. 

Postremo, neque omnino omittenda sunt supersti- 
tiosa, et (prout vocabulum sensu vulgari accipitur) 
magica^. Licet enim bujusmodi res sint in immen- 
sum obrutsc grandi mole mendaciorum et fabularum; 
tamen inspiciendum paulisper, si forte subsit et lateat 
in aliquibus earum aliqua operatio naturalis: ut in 
fiiscino; et fortificatione imaginationis ; et consensu 
rerum ad distans; et transmissione impressionum a 
spiritu ad spiritum, non minus quam a corpore ad cor- 
pus ^ ; et similibus. 



M Bacon never shews himself 
«itfioat hopes evea from tricks and 
nagu**»^ aleight. See I. 85. He 
hoped after the discovery of Form, 
Ibr a higher Idnd of Magia of which 
the ordhiary Magic waa a shadow. 
See anpr. II. 9. 

^ T^eae remarka might haye been 
wrilten of the Modem wonders of 
" Electrohiology/' &c. which seem 
to be a certain fiiscination of the 
whole Nerrona System, and of the 
Memory — ^withontaffecting theWill, 



perhaps; or at any rate only par- 
tially affecting it: and they may 
indicate a condition of Physicfd 
affections as jet but little no- 
ticed. The same is more perfectly, 
though leas strikingly, seen in " Mes- 
meric" slumbers. (I do not mean 
in *' Qainroyance," or any such 
prtBStigutj but in the mere power 
of so affecting a person^s Nenrous 
System as to produce slumber.) It 
is strange that in our age we should 
retum to the problem— of old so 
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XXXII. 

£x iis, qnae ante dicta rant, patet; ^uod qoinqiie 
illa instantianim genera, de quibos dixineiiiB» (viz. m- 
sMntiarum conformiumi instanHarum mtmodicarum^ «h 
stantiarum demantium, instantiarum Hmitamearumy umIm- 
tiarum patestatis) non debeant reseryari, donee inqni- 
ratnr natura aliqua certa (qnemadmodnm iBStantift 
reliquse» qnas primo loeo proposuimns, neo doh {rfniiiii» 
ex iis, quffi seqoentur, reservari debent); sed statim 
jam ab initio fiGusienda est earam collectio, tanqiiam 
historia qnaedam particnlaris ; eo quod digerent ea, 
quae ingrediuntnr intellectum, et cwrigant pnYam 
complexionem intellectus ipdus» quem oranino necease 
est imbui et infici et demum p^-verti ac ftifltorqiieri 
ab incursibus quotidianis et consnetis» 

Itaque adhibendee sunt ese instantiae, tanqnam pnt- 
paratiyum aliquod, ad rectificandnm et expnrgandum 
intellectum. Quicquid enim abducit intellectum a 
consuetis, sequat et complanat aream cgus ad recipien- 
dum lumen siccum et purum notionum verarum. 

Quin etiam hujusmodi instantite stemunt et prsestni- 
unt viam ad operativam ; ut suo looo dicemus, quando 
de deductionibus ad prajrin sermo erit^. 

XXXIII. 

Inter prcerogativas instantiarum ponemus loco unde- 
cimo instantias comitatuSy atque hostUes; quas etiam 
instantias propositionum fixarum appellare consnevi- 
mus ^. Ese sunt instantise, quse exhibent aliquod oor- 



common and 80 great a favourite — of they should be inserled in thii 

the '' transmissio impressionmn a plaoe. 

«piritu ad spiritum." « See II. ai. DecfaelJbiief «I 

^ It is veiy hard to see exactly "Prfmn would have been the Sereoth 

why, if theae last five kinds of Pre- Head of the Auzilia Intdlectus. 

rogative Instances are preliminary, ^ These are caaes in wbiefa » 
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concretum tale. iti quo iiatura inquisita pei^ 
■eqoatur tanquam comes qiiidam indiTiduus: 
ii) quo natura inquisita perpetuo fugiat, 
t comiUiiu excludatur, ut liostis et inimicus. 
hnjusniodi Jnstantiis formantur propositioneB 
; universalGS ; aiit ajirmativfr, aut 7if^filiea : 
s subjectum erit tale corpus in concreto, prie- 
vero natura ip&a inquisita^. Etenira propo- 
particulares omnmo Jixi:s non sunt, ubi scilicet 
iuquisita reperitur in aliquo coucreto fluxa et 
% viz. accedens, sive acquisita; aut nirsus rece- 
ve deposita. Quocirca particulares propositio- 
1 habent pr^ropativam aliquani majorem, nisi 
in casu jHiyratimm; de quo antea dictuni egt. 
ilominus, etiam particiilares illa; propositiotiea 
tse et collatze cum universalibtis multum ju- 
Bfc suo loco dicetur. Neque taraen, etiam in 
llibug istis propositionibus exactam aut abso- 
«ffirmationem vel abuegationem requirimus. 
enim ad id quod agitur, etiamsi exceptiooem 
lam singularem aut ramm patiantur. 

autem imtantiarum comitattis est ad augustan- 
^maiivam fonuie. Quemadmodum enim in 
w mipranfiOm angustatur agirmativa formse ; 
necesswio poni debeat forma rei esse aliquid, 
er sctum iltum migraiionis inditur aut destru- 



tiea or properties oJwsy 9 
f emch nther, or are al- 
ined. ThiB " Prerogative 

'ia like ihe first, in baving 
tfive and ■ NegBtire gide. 
■ thia Cla«9 orer against 

Mignting iDstances." 

imrtb while to notice how 
_ to the Logical Lan- 

tiie Schools, against wbich 
I tiiiiie proteated. I *up- 



pose that these, bia " Univerwl 
Pn>positioni,"which are •ocontraat- 
ed with " ParbculBr PropOBitions." 
ate onl]', in realitjr, tnorc Keneral 
embracing that wbich is 
to nian]' particulon. For 
ihey are {acoording to Bacon hjm- 
eelf) *till Vtabte to tbe " Instantia 
Contradicloria," and so are to be 
regarded as " general" in tbe {loptilar 
rather tban in the scientific aense. 
Q2 
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itnr ; ita etiam in instantiis camitatus aDgnstatnr qfiT' 
mativa formae ; ut necessario poni debeat forma m 
esse aliquidy qnod talem concretionem corporis subin- 
grediatur, aut contra ab eadem abhorreat ; ut qui bene 
norit constitutionem aut schematismum hujusmodi oo^ 
poris, non longe abiuerit ab extrahenda in lucem fbnna 
naturse inquisitce. 

Exempli gratia ; sit natura inquisita, calidum. /jh 
stantia comitatus est flamma^. Etenim in aqua, aere, 
lapide, metallo, et aliis quamplurimis» calor est mobilis, 
et accedere potest et recedere : at omnis flamma est 
cah'da, ita ut calor in concretione flammce perpetao 
sequatur. At instantia hostilis calidi nulla reperitar 
apud nos. Nam de visceribus terrse nihil constat ad 
sensum ; sed eorum corporum, quce nobis nota saQt, 
nulla prorsus est concretio, qusB non est susceptibilis 
caloris. 

At rursus, sit natura inquisita, consistens : instantia 
hostilis est aer. Etenim metallum potest fluere, potest 
consistere ; similiter vitrum ; etiam aqua potest con- 
sistere, cum conglaciatur : at impossibile est ut aer nn- 
quam consistat, aut exuat fluorem. 

Verum de instantiis hujusmodi propositionum JtJtth 
rum supersunt duo monita, quae utilia sunt ad id quod 
agitur. Primum, ut si defuerit plane nniversalis qfif' 
mativa aut negativa^ illud ipsum diligenter notetur tan- 
quam non-ens^* : sicut fecimus de calido, ubi univer- 
salis negativa (quatenus ad entia, quse ad nostiam 



M << Body and Weight'' would be tic terms again. The firat of these 

a very good Instance of Accom- two Monita is also very «chdaitic 

paniment, and " Transparency and in character — referring to the oldcr 

Malleability" of Hostility. Bacon'8 speculations on things "cdestial 

instance of "Air and Consistency" and terreatrial," whkh, properijr 

is of doubtful truth. speaking, Bacon has excluded froffl 

^i Entia and non-entia — scholas- his Method. 
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aotitiam peryenerint) in rerum natura deest. Similiter, 
d natura inquisita sit setemum, aut incorruptibile ; 
leest affirmativa universalis hic apud nos. Neque 
3nim prsedicari potest {Bternum aut incorruptibile de 
iliquo corpore eorum, quse infra coelestia sunt, aut 
mpra interiora terrse. Alterum monitum est, ut pro- 
positionibus universalibus tam affirmativis quam nega- 
tivis de aliquo concreto, subjungantur^ simul ea con- 
creta, quae proxime videntur accedere ad id quod est 
BX Qon-entibus : ut in calore, flammse moUissimse et 
minimum adurentes; in incorruptibili, aurum» quod 
proxime accedit. Omnia enim ista indicant termino^ 
natur» inter ens et non-ens; et faciunt ad circum- 
9criptiones formarum, ne gliscant et vagentur extra 
cx)nditiones materise^. 

XXXIV. 

Inter pr^ef^ogativas instantiarumf ponemus loco duo- 
decimo ipsas illas instantias suhjunctivas^ de quibus in 
superiori aphorismo diximus : quas etiam instantias 
ulHmitaiis sive termini appellare consuevimus^. Ne- 



^ Cf. the oommeDcement of the 
nezt Aphariam (^). 

*B FormM mu8t be kept within 
kfae limits of the conditions of Mat- 
tcr. Thie ie against the Platonic 
Af x^ipMrra. These two Monita 
m embodied practically in the next 
/kphoiiem. 

M These Instancee are a kind of 
4ppe&diz to the hust Aphoiism, and 
qppioech very nearly to the po- 
■tion of ezceptions to it. So, he 
M^ they are ueeful in shewing the 
Kiiiteof FixedPropositionff: asGold 
« the highest limit of Weight (so 
Baeon eays); and on the otber 
baad» there are some flames (such 
la that of Spirit of Wine) which 
iie almoet imponderable : these 



would be eztreme cases of *' Body 
and Weight." Of course Bacon'8 
illustrations are not accurate; for 
Platina ie heavier than Gold; and 
there are less ponderable flames 
than that of Spirit of Wine. Nor 
is Iron ultimate in hardness — the 
Diamond surpasses it. Nor the 
Whale in bulk compared with some 
of the great (jeological Monsters; 
nor Gimpowder, in ezpaneive force, 
compared with Detonating Powdeni. 
The " Vermiculi cutia" too are not 
animal bodies, but only little vessele 
caused originally by the obstruction 
of the perspiration in the pores of 
the Skin. Cf. infra, II. 43. (note 
52.) 



*ao 



NOVUM OBGANUM. 



qae enim hajusmodi instantise ntiled sant tantam, quft- 
tenas subjungantar propodtionibas fixis ; Teram etiam 
per se, et in proprietate sua. Indieant enim non ob- 
scure veras sectiones natarse, et mensaras reram» et 
lUud quousque natura quid faciat et ferat, et deinde 
transitus naturae ad aliud. Talia snnt aaram, in pon- 
dore; ferrum, in dnritie; cete, in quantitate anima- 
lium ; caniB, in odore ; inflammatio pulTeris pjnrii, in 
expansione celeri ; et alia id genus. Nee minas exhi- 
beuda sunt ea, quse sunt nltima gradu infimo, qnam 
quae supremo : ut spiritus vinl, in pondere ; sericiiiii, 
in mollitie ; yermicali cutis, in quantitate animaliam ; 
et csetera. 

XXXV. 

Inter prtBrogativas instantiarumj ponemus loco deci- 
mo tertio instajitias foederis 8ive unionis^. Eae sunt, 
quse confundunt et adunant naturas, quae existimantur 
esse Iieterogenese ; et pro talibus notantur et signantnr 
per divisiones receptas. 

At instanticB foederis ostendunt operationes et eflfeo- 
tus, quae deputantur alicui ex illis beterogeneis ut 
propria, competere etiam aliis ex heterogeneis ; ut 
convincatur ista heterogenea (qu8B in opinione est) 
vera non esse, aut essentialis ; sed nil aliud esse, quam 
modificatio natune communis. Optimi itaque sunt 



M Cascs in which "Naturca" 
supposed to be heterogcDeous are 
found, hy investigation of opera- 
tions and effects, to be near to one 
another, and the diasimilarity is 
thereby proved to be untrue. llieae 
Instancea help us in our search fbr 
genera, and are connected with the 
power of Analogy in our minds, not 
with that of seeing Differences. The 
Positive PhiloBopher may notice 



that he speaks of tfais Tem fM» 
as "conmiune rineulum animi et 
corporis" in the De Augm. ScMoi 
iv. T, as though there waa a aiiin- 
larity in kind between sool mbA 
body. See App. C. 

The illuatrations firom populv 
belief in this Aphoriam aie voy 
curious : Heat of three Idnda, M o- 
tion, &c. 
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[Q8 ad eleTandum et evehendum intellectum a dif- 
rentiia ad genera, et ad tollendum larvas et simulacra 
trani» prout occurrunt et prodeunt personatse in suh- 
antiiB concretis. 

Exempli gratia : sit natura inquisita» calidum. Om- 
ino yidetur esse divisio solennis et authentica, quod 
nt tria genera caloris : yidelicet calor coelestium, calor 
QimaUum, et calor ignis: quodque isti calores (prse- 
^rtim unus ex iUis^ comparatus ad reliquos duos) sint 
isa essentia et specie, sive natura si^ecifica» differentes 
t plane heterogenei : quandoquidem calor ccelestium 
t animalium generet et foveat, at calor ignis contra 
omimpat et destruat. £st itaque instantia fcederis 
xperimentum illud satis vulgatum, cum recipitur ra- 
ms aliquis vitis intra domum ubi sit focus assiduus, 
X quo maturescunt uvae etiam mense integro citius 
uan) foras : ita ut maturatio fructus etiam pendentis 
aper i^borem fieri possit» scilicet ab igne, cum hoc 
)8um videatur esse opus proprium solis. Itaque ab 
00 initio facile insurgit intellectus, repudiata hetero- 
enea essentiali, ad inquirendum quae sint differentiae 
Ise, quse revera reperiuntur inter calorem solis et 
piiSy ex quibus fit, ut eorum operationes sint tam 
issimileSy utcunque illi ipsi participent ex natura com- 
mni. 

Quse differentia^ reperientur quatuor: viz. primo, 
uod calor solis» respectu caloris ignis, sit gradu longe 
leQientior et lenior : secundo, quod sit (prsesertim ut 
efertur ad nos per aerem) qualitate multo bumidior : 
artjOy (quod caput rei est) quod sit summe insequalis, 
tque accedens et auctus» deinceps recedens et diminu- 
us : id quod maxime confert ad generationem corpo- 
am. Becte enim asseruit Aristoteles causam princi- 
alem generationum et comiptionum, quse fiunt hic 
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apud no8 in superficie teme, esse viam obliqoam solk 
per zodiacum^ : unde calor solis, partim per vicissitii- 
dines diei et noctis, partim per successiones sestatis et 
hyemis, evadit miris modis inaequalis. Neque tamen 
desinit ille yir id quod ab eo recte inventum fuit sta^ 
tim corrumpere et depravare. Nam ut arbiter scilioet 
naturse (quod illi in more est) valde magistraliter as- 
signat causam generationis accessui solis ; causam au* 
tem corruptionis, recessui : cum utraque res (accessns 
videlicet solis, et recessus) non respective, sed quasi in- 
differenter prsebeat causam tam generationi quam oor- 
ruptioni: quandoquidem insequalitas caloris, generatioiii 
et corruptioni rerum ; squalitas, conservationi tantom 
ministret. Est et quarta differentia inter calorem solis 
et ignis, magni prorsus momenti : viz. quod sol opera- 
tiones suas insinuet per longa temporis spatia; ubi 
opcrationes ignis (urgente hominum impatientia) per 
breviora intervalla ad exitum perducantur. Quod si 
quis id sedulo agat, ut calorem ignis attemperet et 
reducat ad gradum moderatiorem et leniorem (quod 
multis modis facile fit) ; deinde etiam inspergat et 
admisceat nonnullam humiditatem ; maxime autem si 
imitetur calorem solis in insequalitate; postremo, si 
moram patienter toleret, (non certe eam, quae sit pro- 
portionata operibus solis, sed largiorem, quam homines 
adhibere solent in operibus ignis;) is facile missam ia- 
ciet heterogeneam illam caloris: et vel tentabit, vel 
exaequabit, vel in aliquibus vincet opera solis, per calo- 
rem ignis. Similis instantia fcederis est resuscitatio 
papilionum ex frigore stupentium et tanquam emortn- 
orum, per exiguum teporem ignis: ut iacile cemas, 

^ Arist. de Gen. et Corr. lib. II. Xo^y kmcKov, By this \o^ cncXM 
cap. 9. ovx h iirpciynj <f)oph airux tarl Aristotle means the Ediptic. 
yfptatm Koi ^opas, aXX* ^ icarck t6p 
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magis negatum esse igni, vivificare animaotia, 
quam maturare vegetabilia. Etiam inventum illud ce- 
lebre Fracastorii"^ de sartagine acriter calefacta, qua 
circundantmedici capita apoplecticorum desperatorum, 
expandit manifeste epiritus animales, ab humoribus et 
obstnictionibus cerebri compressos et quasi extinctos; 
illoaque ad motum excitat, non aliter quam ignis ope- 
ratur io aquam aut aereni ; el tamen per conaequens 
vivificat. Etiam ova aliquando excluduutur per calo- 
rera iguis; id quod prorBus imitatur calorem animalem: 
et complura ejusmodi : ut nemo dubitare poesit, quin 
calor ignis in multis subjectis modificari possit ad ima- 
ginem caloris coelestium et animaliura. 

Similiter sint natuKe inquisitip. motus et quies*. Vi- 
detur esse divisio Eoleunis atque ex intima philosophia, 
quod coriK)ra naturalia vel rotent, vel ferantur recta, 
vel stent sive quiescant. Aut enim est motus sine ter- 
mino, aut statio in termiuo, aut latio ad terminum. At 
motus ille perennis rotationis, videtur esse coeleetium 
proprius ; statio, sive quies, videtur competere globo 
ipsi terne ; at corpora cstera (gravia quae vocant, et 
levia) extra loca scilicet connaturalitatis subb sita, 
feruntur recta ad massas sive congregationes similium; 
levia «ursum, versuB ambitum coeli ; gravia deorsum, 

»is terram. Atque ista pulchra dictu sunt. 
t instaniia /(ederis est cometa aliquis humilior*; 



■^ Fraeastririiu, cf. infr. II. 36. 
case 6. Giiolamo Fracastoro wu 
born at Verona in ^483. He was 
a di«tiDgiiiBbe<] Philo»opher, Astro- 
Domer, Phyaician, and Poet, and 
WTDte OD the Morbue Gallicua, on 
" S]^paihia et Antipathia," oa 
■' ~ jotagion and Contagious Dis- 
Died in 1553. 
'•M meiancholy that Bairon 
have written ail tiiiB aftfr 



Kepler'» Laws had becoroe weU 
Itnown, if indeed he helieved it. 

^ ComeiB are (d)ouf(h not in the 
waf in which Bacon ihought) ex- 
cellent examplea of the Inst. Fie- 
deris. For their apparently ernitic 
orbilE are reatly aa Btrictly Bubjected 
to ihe Lsws of Gravity m any other 
orbilB. But of couTBe ihis wm un- 
itnowTi in Bacon^B day. 
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qui cam sit longe iBfra G«eluni» toaeB ratat. Atqoe 
commentum Amtotelis, de alligatione siTe aeqnacitate 
Gomet» ad astrum aliquod, jraapridem exploram eat; 
Qon tantum quia ratio ejus non est probahiUfl^ aed pie* 
pter experientiam manifeBtam diaeursus et irregulariB 
motufl eometarum per varia loca eceli. 

At rursus alia initantia /oederis^ eirea hoo sdbjeetaiii, 
est motus aeris ; qui intra tropioos (ubi oirculi rotatio- 
nia 8unt miyorea) videtur et ipee rotare ab oriente in 
occidentem. 

£t alia rursus iMtantia forot fluxus et rofluus^ 
maris, si modo aquae ipasB deprohendantur ferti motu 
rotationis (licet tardo et evanido) ab oriente in oecidea- 
tem ; ita tamen, ut bis in die roperoutiantur. Itaque si 
haec ita ae habeant, manifestum eet, motum istum ro- 
tationis non terminari in ccelestibuSi sed oommunioaii 
aeri et aqofe. 

Etiam ista proprietas levium, nimirum ut ferantur 
sursum, vacillat nonnihil ^ Atque in boc sumi potest 
pro instantia foederis bulla aquae. Si enim aer iuerit 
subter aquam, ascendit rapide versus superficiem aquse, 
per motum illum phgasy (quam vocat Democritus^) per 
quam aqua descendens percutit et attoUit aerem sur- 
sum ; Don autem per contentionem aut nixum aeris ip- 
sius. Atque ubi ad superficiem ipsam aquse ventum fii- 
erit, tum cohibetur aer ab ulterioro ascensu per levem 
resistentiam, quam reperit in aqua non statim tolerante 
se discontinuari : ita ut exilis admodum sit appetitus 
aeris ad superiora. 

100 For thfl Tbeory of tbe Tldes faDciful and unfounded as they are, 

at greater length, see II. 36. case i. are not altogether abandoned by 

1 Thia speculation, too, bas be- Bacon. He fdt a great liking for 

come perfectly uaelew, eince New- that Philosopbery aa indeed he did 

ton*8 discoveriee on Gravitation. for aU before tbe Socratic period. 

3 These frXi;ya) of Democritua^ Cf. infr. 11. 48. (motua 3.) 
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itimiliter eit natura iaquisita, poncIu9. Ket plane divi- 
sio recepta; ut denaa et solida ferantur versus centrum 
teme, rara aotem et tenuia vereua ambitum coeli ; tan- 
qnam ad loca sua propria. Atque loca qnod attinet 
(licet io Bcholis bujusmodi res valeant) plane inepts et 
pnerilis cogitatio est, locum aliquid posse. Itaque nu- 
gantur pbilosophi, cum dicunt, quod, si perforata esset 
terra, corpora gravia se sisterent quando ventum esset 
ad ceotrum. Esset euim certe virtuosum plane et e 
cax genus nihili, aut puncti matliematici''; quod aut 
alia aBiceret, aut rursus quod alia appeterent : corpus 
eotm non nisi a corpore patitur. Verum iate appetitus 
ascendeodi et descendendi, aot est in schematismo 
corporis quod movetur, aut in sympathia sive consensu 
cum alio corpore. Quod si inveniatur aliquod corpuB 
densum et solidum, quod nihilominus non feratur ad 
terram ; confunditur hujusmodi divisio. At si recipia- 
tur opinio Gilberti'', quod niagnetica vis teme ad alU- 
ciendum gravia, nou e:(tendatur ultra orbem virtutis 
suse, (qua£ operatur semper ad distantiam certam, et 
non ultra,) hocque per aliqiiam instantiam verificetur; 
ea demura erit imtantia foederis circa boc subjectnm. 
Neque tamen occurrit imprf^sentiarum aliqua instantia 
super hoe certa et manifesta. Proxime videntur acce- 
dere cataractse coeli, qux in navigationibus peroceaoum 
Atlanticum versns Indias utrasque ssepe conspiciuntur. 
Tanta enim videtur esse vis et moles aquarum, quaj 
per hujnemodi cataractaa Bubito eSuuditur, ut videatur 



^ Tbxt \a curiona, and to ui &1- The uiciBnt notion of Abaolute Le- 

iuttBt lodicrous language. Bul we vity, referred to jurt above, is to be 

mu8t mnemlxr Seneca'» " Veniet foiind in Aralolle, Phjrs. Auac. IV. 

tetupu», (jUo posteri noatri twn v. 13. 

apertanoiQeaciiBBemirentur"— and * Gilbtrt is here mentioDcd «!• 

tbat our bcKer information ia the mo«t mlh reipect. Cf. aupr. I. 

" partus lemporis non ingenii." S4- 
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coUectio aqaaram fuisse ante facta, atque in his locis 
hsesisse et mansisse, et postea potius per causam vio- 
lentam dejecta et detrusa esse, quam naturali motu 
gravitatis cecidisse: adeo ut conjici possit corpoream 
molem densam atque compactam in magna distantia 
a terra fore pensilem tanquam terram ipsam ; nec ca- 
suram, nisi dejiciatur. Verum de hoc nil certi affirma- 
mus. Interim in hoc et in multis aliis facile apparebit^ 
quam inopes simus historiae naturalis ; cum loco instan- 
tiarum certarum nonnunquam suppositiones afferre pro 
exemplis cogamur. 

Similiter sit natura inqnisita, discursus ingenii. Vi- 
detur omnino divisio vera, rationis humanse, et solertiae 
brutomm^. Attamen sunt nonnullse instantise actio- 
num, quffi eduntur a brutis, per quas videntur etiam 
bmta quasi syllogizare: ut memorise proditum est de 
corvo ; qui per magnas siccitates fere enectus siti, con- 
spexit aquam in trunco cavo arboris; atque cum non 
daretur ei intrare propter angustias, non cessavit jacere 
multos lapillos, per quos surgeret et ascenderet aqua, 
ut bibere posset ; quod postea cessit in proverbium. 

Similiter sit natura inquisita, visibile. Videtur om- 



* Tliey who allow man no higher 
'^Differentia" than the scholastic 
''Rationale" — who regard the in- 
£nrential power as the distinctive 
qoality of Humanity — ^must always 
tremhle at any glimmering of a 
SyllogiBtic fiEu;ulty in BmteB, and 
fear lest, after all, man should be 
nothing more than a highly poliah- 
ed Ape. Yet even then the gift 
of apeech {jup&irw ytpot Mpwi) 
would do much to distinguish us 
from our unpleasant neighboura in 
the scale of Creation : though here 
too we approach a little too near to 
ParroU. But, in truth, Man'8 Dif- 



ferentia lies in no one quality, and 
certainly not most in his Intettectmal 
superiority. His "Spiritual" fa- 
culties raise him highest. His 
Moral and Social qualitieay and his 
power of combination, all lift him 
above other creatures ; and though 
8ome dight growth and improve- 
ment may be discemed in the men- 
ta] powers (if one may be pardoned 
for 8uch langiiage) of domesticated 
beaBta, yet Man alone is really pro- 
gressive — alone can conscioualy use 
the knowledge of hia fiatherB as 
means for the increaae of his own. 
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I LIB. n.35.36. aS7 

Wno esse divJBio vera et certa, lupis, qune est visibile 

onglnale, et priraam copiam facit visui ; et coioris, qui 

est visibile secundarium, et aine luce iion eernitur, ita 

nt videatur nil aliud esse quam imago aut modificatio 

wis. Attamen ex utraque parte eirca hoc videntur 

»e instantia fepderis ; seilicet, nix in magna quanti- 

tate, et flamma Bulphuris : in quarum altera videtur 

esBB color priniulum lueens, in altera lux vergeus ad 

^Bolorem. 

^^ XXXVI. 

^^V luter prssrogativas instantiarum ponemus loco de- 
^^Htno quarto instantias crucis ; translato vocabulo a 
^^^ruci&us, qufe, erectfe iu biviis, indicant et signant via- 
^^Tnm separationes'*. Has etiam instantias decisoi-ias, et 



1 



' Tnatanres of the CroBs, or Cru- 
cial InstsncM. are the inoat (b- 
mous of all. and of the great- 
est value in Phyrical Inveatigstion. 
"They affurd the readiest and bs- 
oireat meaiu of eliminating extra- 
neoufl cauM9. antl deriding behveen 
rival HypolheflM." Herschers Dis- 
coutse, 4 '5^- " When," aays 
l>l.yfair, Di... iii. p. 465, " In in- 
veatigBtion, ihe understanding ie 
placed (f) eqitiiibrio, hb it n-cre, be- 
tween tn-o or more cauBee, each of 
vhich accounls equally wrll for the 
appearances, as far as they are 
known, nothing remBina but to 
look out for a faet whicb can be 
explajned by ono of ibese cauaea, 
and not by the olher : if such an 
ono can be found, the uneertaiuty 
is mnoved. aod the true caaae de- 
l«rniined." ChemiBtry ie full of 
iheBe Inatancee. Playfair gives the 
bmouB iUustration of the eacape of 
" Phlogiaton" or " Altsolute levity" 
&oia metala whea calcined. Aa it 
WBB aeen that, whcn CHlcined, metals 
mtghed more tfaan tbey did Im fore 



the application of Heal, it wbb ne- 
ceasary to account for ihe facl. 
There would he two iheorieB: {i) 
that of Phlogieton — the eacape of 
" absolote leviiy," (i) The intro- 
duction of aome new chemical 
coDipound. Lavoisier eiploded (he 
PhlogiGtic theory by a Cnicial In- 
Btance. He touk a quantity of Tin, 
sealed it hermetically in a fftaes re- 
tort, and thcn weighed the ghuB 
with its contentB. 1'heD he cal- 
cineJ the metBl, and weighed the 
glasB again. It waa found to bave 
Buffered no cbange of weight. 
When it waa cool, the rctort waa 
opened, and air ruahed in, ahewing 
that a i>artial VHcuiim had bcen cre- 
ated. The gtoBa was then weighed 
m third lime, and it had now gained 
ten graina ; i. e. len griuns of mi 
had Tushed in. The caldned l^n 
was then taken out, and «as found 
to be ten graini beavier than before 
the application of lire. These ten 
grains had, therefore, been absotbed 
(rom Ihe air. This experiment led 
to the diacovery of Oxygen Gas, 
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judicimles, et in caailms nonnullis imstaHtias armcuU^ et 
mandoHf appellare oonaaeyimus. Eamm ratio talifi 
OBt. Cam in inquisitione natnm alicnjus, iatellectos 
po&itur tanquam in «quilibrio, ut incertus flit, utri na- 
turarum e duabug, vel quandoque pluribufii^ cauga na- 
turae inquisit» sttaibui aut aasigtiari debeat, propter 
complurium Bataxamm concursom frequentem et ordi- 
narium; instantuB truds ostendunt consortium unius 
ex naturis (quoad naturam inquisitam) fidum et indi»- 
Bolubile, alterius autem varium et separabile; unde 
terminatur qumtioy et recipitur natura iUa prior pro 
causa, miasa altera et repudiata. Itaque hiigusmodi 
instanti» sunt maxime lucis, et quafii magnfle auctori- 
tatis ; ita ut curriculum interpretationifi quandoque in 
illas desinaty et per illas perficiatur. Interdum autem 
instantia crucis illse occurrunt et inveniuntur inter 
jampridem notatas ; at ut plurimum novse sunt, et de 
industria atque ex composito qusesitae et appIicatsB, et 
diligentia sedula et acri tandem erutse. 

(1.) Exempli gratia; sit natura inquisita fluxus et re- 
fluxus maris^ ille bis repetitus in die atque sexhora- 
rius, in acoessibus et recessibus singulis, cum differentia 
nonnulla qus coincidit in motum lunffi : bivium ciica 
hanc naturam tale est. 



and of ita property of combmiiig 
with metals whra they are calcined. 
Account of the Nov. Oiig^. published 
in the libraiy of Ueefiil Know- 
ledge, part ii. p. 21. For anodier 
good innatration, vis. the TorricelUan 
discoveriee of the pretsure of the 
air, Bee UerBchers Diacourse, § 346. 
7 TheTidea. There is a disqui- 
sition on them, p]aced by Gruter 
among Bacon'8 Materiala for tfae 
Illrd part of the Inatanration. The 
Tidcs are a coroUary of the great 
law of Attmction, whidi waa hidden 



£rom Bacon*8 aight. And yet his 
language on ''vis magnetica de- 
super eaa" looks as if he were 
groping about in the right diiec- 
tion. Tides are really nothing bnt 
the gieat Primary Wave, which, in 
obedienoe to lunar attraction (and at 
certain etated periods) kmar and 
flolar attractioira together, riaea and 
ainks in the Ocean. There aie 
Tides in the Air to correepond to 
thoee in the Ocean ; and from tbe 
same caueee, For Bacon'8 gueaaei 
in the right direction, aee inf. 11.45* 



H LIB. 11. 3ti. «39 

^ Necesse prorsiiB est, ut iste motus efficiatur, vel ab 
aquarnm progressu et regresBU, in modum aquse in 
{lelvi a^tatte, quii> qunndo latus uiium pelvia alluit, 
deserit alterum ; vel a 8ublatione et subsidentia aqua- 
mm e itrofuudo, in modum aquie ebullientis, et rursus 
subsidentis : utri vero causse fluxus et refiusiis ille as- 
signnri debeat, oritur dubitatio. Quod si recipiatur 
prior assertio, necesse est ut cum sit fluxus in mari ex 
una parte, fiat sub idem tempus alicubi in mari re- 
fluxus ex alia. Itaque ad hoc reducitur inquisitio. 
Atqui observavit Acosta, cum aliis noniiullis (diligenti 
facta inquisitione) quod ad litora FloridBe, et ad litora 
adversa Hispanite et Afrira^ fiant flusus maris ad e«- 
deni tempora, et refluxus itidem ad eadem tempora ; 
QOD contra, quod cum fluxns fit ad litora Floridse, fiat 
refluxus ad litora Hispaniie et Africa?. Attamen adliuc 
diligentius attendenti, non per hoc evincitur motiis 
attollens, et abnegatur motus in progressu. Fieri enim 
potest, quod sit motus aquarum in progressu, et nihilo- 
minus inundet adversa litora ejusdem alvei simul ; ei 
aquffi scilicet illte contrudantur et compellantur all- 
unde ; quemadmodiim flt in fluviis, qui fluunt et reflu- 
unt ad utrumquc litus boris iisdeni, cum tamen iste 
motus liqnido sit motus in progressu, ncmpe aquarum 
ingredieutium ostia fluminum ex mari. Itaque simili 
modo tieri potest, ut aquse venientes magna mole ab 
oceano orientali Indico compellantur et trudantur iu 
alveum maris Atlantici, et propterea inundent utrum- 
que latUB simul. Quiereudum itaque est, an sit alius 
alveus, per quem aquje possint iisdera temporibus 
minui et refluere. Atque prspsto est mare Australe, 
nmri Atlautico neutiquam minus, sed potiua magis la- 
tum et extensum, quod ad hoc sufficere possit. 

Itaque jain tandeni perventuni est ad instantiam 
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crucis circa hoc sabjectum. Ea talis est. Si pro certo 
inveniatur, quod cum fit fluxus ad litora adverBa tam 
Florid» quam Hispaniffi in mari Atlantico, fiat simiil 
fluxus ad litora Peruviae^, et juxta dorsum Ghinse in 
mari Australi ; tum certe per hanc instantiam deciso- 
riam abjudicanda est assertio, quod fluxus et refluxus 
maris, de quo inquiritur, fiat per motum progressivam. 
Neque enim relinquitur aliud mare, aut locus, ubi 
possit ad eadem tempora fieri regressus» aut refluxus. 
Commodissime autem hoc sciri possit, si inquiratur ab 
incolis Panamffi, et Limse, (ubi uterque oceanus» At- 
lanticus et Australis, per parvum isthmum separantur) 
utrum ad contrarias isthmi partes fiat simul fluxus et 
refluxus maris, an e contra. Verum hsec decisio, sive 
abjudicatio certa videtur, posito quod terra stet immo- 
bilis. Quod si terra rotet» fieri fortasse potest, ut ex 
insequali rotatione (quatenus ad celeritatem sive inci- 
tationem) terrse, et aquarum maris, sequatur compulsio 
violenta aquarum in cumulum sursum, quse sit fluxus ; 
et relaxatio earundem (postquam amplius cumulari 
non sustinuerint) in deorsum, quse sit refluxus^. Ve- 
rum de hoc fiGicienda est inquisitio separatim. Attamen 
etiam hoc supposito, illud seque manet fixum, quod ne- 
cesse sit fieri alicubi refluxum maris ad eadem tempora, 
quibus fiunt fluxus in aliis partibus. 

Similiter, sit natura inquisita, posterior ille motus ex 
duobus» quos supposuimus; videlicet motus maris se 
attollens, et rursus subsidens ; si forte ita acciderit, nt 
(diligenti fiGicto examine) rejiciatur motus alter, de quo 



^ By Peni, Bacon seemed to in- 
clude the chief part of South Ame* 
rica on the Eastern Coast. Cf. 
supra, II. 37. And the Mare Au- 
Btrale here is not our modem South- 
em Ocean, but the Southem and 



the Pacific Oceans. 

9 The Rotation of the Earth 
causes the great currents in the 
Ocean — the Polar current and the 
Gulf 8tream : and also the Trade 
winds in the air, bnt not die Tides. 
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' dUimus, progTeBsivu8. Tum vero erit trivium circa 
hanc uaturam tale. Neces.'<e est, ut motus iste, per 
quem aquse in iluxibus et refluxibus se attollunt, et 
rursus relabuntur, absque aliqua accessione aquarum 
aliarum, qua; advolvuntur, fiat per unum ex bis tribus 
modis; vel quod ista aquarum copi^ emanet ex iute- 
rioribus terrsp, et rursus in il!a se recipiat ; vel quotl 
non sit aliqua amplior moles aquarum, sed quod esedem 
aquie (non aucto quanto suo) extendantur, sive rare- 
fiant, ita ut majorera locum et dimeusionem occupent, 
et rursus se contrabant; vel quod nec eopia accedat 
major, nec exteu&io amplior, sed eajdem aqua? (prout 
sunt, tam copia quam densitatc aut raritate) per vim 
aliquam magneticam desuper eas attrahentem, et evo- 
cantem, et per consensum se attollant, et deinde se 
remittant. Itaque reducatur (si placet)jam iuquisitio 
(missis duobus illis motibus [^rioribus) ad bunc ulti- 
mum ; et inquiratur si fiat aliqua talis sublatio per 
conBensum, sive vim magneticam. Atqui primo mani- 
festum est, universas aquas, prout ponuntur in fossa 
sive cavo maris, Don posse simul attolll, quia deesset 
quod succederet in fundo; adeo ut si foret in aquis 
aliquis hujusmodi appetitus se attollendi, ille ipse ta- 
men a nexu rerum, sive (ut vulgo loquuntur) ne detur 
Tacuum, fractus foret et cobibitus. Relinquitur, ut 
attollantur aquse ex aliqua parte, et per hoc minuantur 
et eedant ex alia. Enimvero rursus necessario seque- 
tur, ut vis illa magnetica, cum super totum operari nou 
possit, circa medium operetur intensissime, ita ut aquas 
in medio attollat; illie vero sublatse, latera per succes- 
sionem deserant et destituant. 

Itaque jam tandem perveutum est ad insiantiam 
crucU circa hoc subjectum. Ea talis est. Si invenia- 
tur, quod in refluxibus maris aquarum superficies ia 
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mari sit arcuata magis et rotunda, attoUentibus se 9ci- 
licet aquis in medio maris, et deficientibus circa laten, 
qu8e sunt litora; et in fluxibus eadem superficies sit 
magis plana et sequa» redeuntibus scilioet aquis ad 
priorem suam positionera ; tum certe per hanc imtan- 
tiam decisoriam p^st recipi sublatio per vim magne- 
ticam; aliter prorsus abjudicanda est Hoc vero in 
fretis per lineas nauticas non difficile est experiri; 
videlicet utrum in refluxibus versus medium maris 
mare non sit magis altum sive profiindum, quam in 
fluxibus. Notandum autem est, si hoc ita sit» fieri 
(contra ac creditur) ut attollant se aqu» in refluxibos» 
demittant se tantum in fluxibus» ita ut litora vestiant 
et inundent. 

(2.) Similiter, sit natura inquisita, motus rotationis 
spontaneus ^^ ; et speciatim, utrum motus diumus» per 
quem sol et stellse ad conspectum nostrum oriuntur et 
occidunt, sit motus rotationis verus in coelestibus ; aut 
motus apparens in coelestibus, verus in terra. Poterit 
esse instantia crucis super hoc subjectum talis. Si 
inveniatur motus.aliquis in oceano ab oriente in occi- 
dentem, licet admodum languidus et enervatus: si 
idem motus reperiatur paulo incitatior in aere, prse- 
sertim intra tropicos» ubi propter majores circulos est 
magis perceptibilis : si idem motus reperiatur in humi- 
lioribus cometis, jam factus vivus et validus: si idein 
motus reperiatur in planetis, ita tamen dispensatus et 
graduatus, ut quo propius absit a terra, sit tardior ; quo 
longius, celerior; atque in coelo demum stellato" sit 

10 Cf. Bupr. II. 5. (ad fin.) We mera; for neglectiiig Galileo; and 

need say no more about this ex- apparently for being ignorant of 

ploded doctrine, than that in spite Kepler^s Laws. 
of the apology to be made for Ba- 1 1 Bacon had a strong liking for 

con (see note to II. 5.), he was to the doctrine of concentric drdMi 

some degree culpable for ranking with Terra for a centre point: m 

Copemictts with the old Astrono- the outermost of which circlea be 
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«issimus: tum certe recipi debet motus diurnus 
pro vero in coetis, et abnegandus est motus teme; quia 
maDifestum erit, motum ab oriente in occidentem esse 
plane cosmicum, et ex consensu universi, qui, in sum- 
mitatibus cceli maxime rapidus, gradatim labascat. et 
tandem desinat, et extinguatur in tmmobili, videlicet 
terra. 

Similiter, sit uatura inquisita, motus rotationis ille 
alter apud astronomos decantatus, renitens et contra- 
riu8 motui diurno, videlicet ab occidente in orientem, 
quem veteres astronomi attribuunt planetis, etiam coelo 
Btellato; at Copernicus, et ejus sectatores, terne quo- 
que ; et quseratur, utrum iuveniatur in rerum naturn 
aliquia talis motus, an potius res conticta sit et suppo* 
sita. ad compendia et commoditates calculationum, et 
ad pulcbrum iUud. scilicet de expediendis motibus 
coelestibus per circuloa perfectos. Neutiquam enim 
evincitur iste raotus esse in aupemis verus et realis, 
nec per defectum restitutiouis planets! iu motu diuruo 
ad idem punctum ccEli stellati, nee per diversam poli- 
tatem zodiaci, habito reapectu ad polos mundi ; quie 
duo nobis bunc motum pepererunt. Primum enim 
pbffinomenou per anteversionem et derelictionera op- 
time salvatur; secuudum per lineas spiralea ; adeo ut 
iuiequalitas restitutionis, et dectinatio ad tropicos, pos- 
sint csse potius modificationes motus unici illiusdiumi, 
quam motus renitentes, aut circa diversos polos. Gt 
certissimum est, si paulisper pro plebeiis nos gera- 
mns'^, (missis astronomorum et schola: commeQtis, 
^^^bus illud in more est, ut sensui in multia immerito 



"Starry HeavenB." He 
a]«o iHvidei (in coQnectioa with thc 
Bame tbeory) Comets into bigher 
uul iomr. (See below. note jo.) 



i^ TUs looka very Uke m appeal 
to the vulgar and the unaHBiBMd 
aeaees. Are thesc not Idola bb falal 
u any he hu poiDted oiit,' 
R 2 
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Tim faciant» et obecuriora malint) talem esae motom 
istum ad sensum, qualem diximus: cujus imaginem 
per fila ferrea (veluti in machina) aliquando reprsesen- 
tari fecimus. 

Verum instarUta crucis super hoo subjectum poterit 
esse talis. Si inveniatur in aliqua historia fide dlgna, 
fiiisse cometam aliquem» vel sublimiorem, vel humilio- 
rem, qui non rotaverit cum consensu manifesto (licet 
admodum irregulariter) motus diumi, sed potius rota- 
verit in contrarium coeli ; tum certe hucusque jndican- 
dum est» posse esse in natura aliquem talem motum. 
Sin nihil hujusmodi inveniatur, habendus est pro su»- 
pectOy et ad alias instantias crucis circa hoc confiigien- 
dum. 

(3.) Similiter, sit natura inquisita, pondus sive grave^. 
Bivium circa hanc naturam tale est. Necesse est, ut 
gravia et ponderosa vel tendant ex natura sua ad cen- 
trum terrse, per proprium schematismum ; vel ut a 
massa corporea ipsius terrse, tanquam a congregatione 
corporum connaturalium, attrabantur et rapiantur, et 
ad eam per consensum ferantur. At posterius hoc si 
in causa sit, sequitur, ut quo propius gravia appropiQ- 
quant ad terram, eo fortius et majore cum impetu 
ferantur ad eam ; quo longius ab ea absint, debilius et 
tardius, (ut fit in attractionibus magneticis) idque fieri 
intra spatium certum; adeo ut si elongata fuerint a 
terra tali distantia, ut virtus terras in ea agere non 
possit, pensilia mansura sint, ut et ipsa terra, nec om- 
nino decasura. 

Itaque talis circa hanc rem poterit esse instarUia 

13 Gravity. As far as his know- limits ; and the way in which bo- 

ledge went, Bacon'8 notions as to dies would beoome '^ pendlia," ii 

gravity are good. His language curious. 
about the "virtua terr»" and ita 
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^. SuTDatur horologium ^^ ex iis, quse moventur 
pondera plumbea ; et aliud ex iis, quse moventur 
compressionem laminse ferreae ; atque vere proben- 
ne alterum altero velocius sit, aut tardius ; deinde 
itur horologium illud movens per pondera super 
gium alicujus templi altissimi, altero illo infra de- 
o ; et notetur diligenter, si horologium in alto 
n tardius moveatur quam solebat, propter dimi- 
Lm virtutem ponderum. Idem fiat experimentum 
>rofundi8 minerarum alte sub terra depressarum; 
m horologium hujusmodi non moveatur velocius 
n solebat, propter auctam virtutem ponderum. 
d si inveniatur virtus ponderum minui in sublimi, 
*avari in subterraneis ; recipiatur pro causa ponderis 
ictio a massa corporea terrse. 
k) Similiter, sit natura inquisita, verticitas acus fer- 

tactse magnete^^. Circa hanc naturam tale erit 
am. Necesse est, ut tactus magnetis vel ex se 
.t ferro verticitatem ad septentriones et austrum; 
ut excitet ferrum tantummodo et habilitet : motus 
^m ipse indatur ex prsesentia terrse, ut Gilbertus 
latur, et tanto conatu probare nititur. Itaque huc 
tant ea, quse ille perspicaci industria conquisivit. 
lirum quod clavus ferreus, qui diu duravit in situ 
U8 septentriones et austrum, colligat mora diutina 
icitatem, absque tactu magnetis: ac si terra ipsa, 

ob distantiam debiliter operatur, (namque super- 



rhis ezamplewill DOt do. The 
rologitun/* or fly-clock, would 
ell enough were the earth sta- 
ry, and were there no other 
i force. Besides, the gravity 
e bottom of a mine would be 
both because of the actual 
intion, and of the mass of 
ir now placed above the point. 



which before attracted downwarde, 
and now upwarda. 

16 The Polarity of the Needle. 
This section is ingenioua. We here 
meet Gilbert again. It was with 
8uch a " terrella," or little globe, as 
Bacon here proposea to use, that 
Gilbert made his experimenta. See 
8upr. I. 54. 
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ficies aut extima incrustatio terrae Tirtutis magneticfle, 
ut ille Yult, expers est) per moram tamen longam mag- 
netis tactum suppleret, et ferrum exciret» deinde exei- 
tum conformaret et verteret. Rursus, quod fermm 
ignitum et candens, si in extinctione sua exporrigatur 
inter septentriones et austrum, colligat quoque vertici- 
tatem, absque tactu magnetis: ac si partes ferri in 
motu positae per ignitionem» et postea se recipientes, 
in ipso articulo extinctionis suse magis eissent suscep- 
tivae, et quasi sensitivae virtutis manantis a terra» quam 
alias, et inde fierent tanquam excitae. Verum hsc, 
licet bene observata, tamen non evincunt prorsus quod 
ille asserit. 

Instantia crucis autem cirea hoc subjectum poterit 
esse talis. Capiatur terrella ex magnete, et notentor 
poli ejus ; et ponantur poli terrellas versus orientem et 
occasum, non versus septentriones et austrum, atqae 
ita jaceant : deinde superponatur acus ferrea intacta, et 
permittatur ita manere ad dies sex aut septem. Aeus 
vero (nam de hoc non dubitatur) dum manet super 
magnetem, relictis polis mundi, se vertet ad polos 
magnetis. Itaque quamdiu ita manet, vertitur scilicet 
ad orientem et occidentem mundi. Quod si inveniatur 
acus illa remota a magnete, et posita super versorium, 
statim se applicare ad septentriones et austrum, vel 
etiam paulatim se eo recipere ; tum recipienda est pro 
causa, prsesentia terrae : sin autem vertatur (ut prius) in 
orientem et occidentem, aut perdat verticitatem» ba- 
benda est illa causa pro suspecta, et ulterius inquiren- 
dum est. 

(5.) Similiter, sit natura inquisita, corporea substantia 
lunse ^^ ; an sit tenuis» flammea, sive aerea, ut plurimi 

1* The siructiire of the Moon. that it is "tenuis," and noi soiid: 
Bacon seems to incline to the view perhapa in antagonism to Gilbeft 
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ex priscis pUiloBophis opiDati suiit; an solida et densa, 
ut Gilbertus et multi moderni, cura nounullis ex anti- 
quis, tenent. Rationea posterioris istiug opinionis fiiu- 
dantur in hoc maxime, quod luna radios solis reflectat; 
neque Ttdetur fieri reflexio lucis nisi a solidis. 

Itaque instaniUB a-ucis circa hoc subjectum ea; esse 
potenint (si modo aliquse eint) qua; demonstrent reBe* 
xioneni a cor|>ore tenui, qualis est flamma, modo sit 
crassitiei eufficieutis. Certe causa crepusculi, inter 
alias, est reflexio radiorum solis a superiore parte 
aeris ''. Etiam quandoque re6ecti videmus radios solis 
temporibus veepertinis serenis, a fimbriis nubium rosci- 
damm, non miuori splendore, sed potius iltustriori, et 
niagis gtorioso, quam qui redditur a corpore lunsc; 
neque tamen constat, eas nubes coatuisse in corpus 
densum aqua>. Etiam videraus, aerem teaebrosum 
ponc fenestras noctu reflectere lucem caudelie, iion 
minus quam corpus densum '^, Tentandum etiam foret 
experimentum immissionis radiorum solis per foramen, 
super flammam aliquam subfuscam et ea?ruleam. Sane 
radii aperti solis, iucidentes in Uammas obscuriores, 
videntur eas quasi mortiftcare, ut couspiciantur magis 
instar fumi albi, quani ftammic. Atque bac imprtBsen- 
tiarum occurruDt, quis sint ex natura insUintiariim au- 
ds circa hanc rem ; et uieliora fortasse reperiri possunt. 
Sed notandum semper est, reflexionem a flamma non 



and ihe new aEhool, Their prwf of 
ils aoliditj' iVBS nat of much raluc, 
Bul this signifies little now thnt we 
are able to caJculate ocrurately ibe 
denait^, not only o! the Moon, but 
even of the most distant Planets. 

" Trui' enougb, if we add the 
RtfraclioH of raya. Tbe blueness 
of the air arises from the watery 
particlea in it : and the light thus 
d ftoin tbe sky is polarised : 



80 ibal tbe liict of " ReHexio a eor- 
pore teuui" 19 fuUy esIabUBhed. 

18 Bacon'B reasoa for ihis pheno- 
menon ia wrong. It is rerily the 
polished surfoce of the glaae which 
reflects the raya ; and thiB is alvraya 
the case, liut is only visible to ua 
wben Ihere h neither bghl nor ob- 
ject on tbe other eide 10 destroy 
ihe iniage crnited. 
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6686 expectandam, nisi a flamma alicujos profunditatis : 
nam aliter vergit ad diaphanum. Hoc autem pro certo 
ponendum, lucem semper in corpore sequali aut excipi 
et transmitti, aut resilire. 

(6.) Similiter, sit natura inquisita, motus mlssilium^; 
veluti spiculorum» sagittarum, globulorum, per aerem. 
Hunc motum scbola (more suo) valde negligenter ex- 
pedit; satis babens, si eum nomine motus violenti a 
naturali (quem vocant) distinguat ; et quod ad primam 
percussionem sive impulsionem attinet» per illud (quod 
duo carpara non possint esse in uno loco, ne fiat pene- 
tralio dimensionum) sibi satisfaciat; et de processo 
continuato istius motus nibil curet. At circa banc na- 
turam bivium est tale : aut iste motus fit ab aere ve- 
hente, et pone corpus emissum se colligente, instar 
fluvii erga scapbam, aut venti erga paleas ; aut a par- 
tibus ipsius corporis non sustinentibus impressionem, 
sed ad eandem laxandam per successionem se promo- 
ventibus. Atque priorem illum recipit Fracastorius^, 
et fere omnes qui de hoc motu paulo subtilius inquisi- 
verunt: neque dubium est, quin sint aeris partes in hac 
re nonnullae ; sed alter motus proculdubio verus est, ut 
ex infinitis constat experimentis. Sed inter cseteras, 
poterit esse circa hoc subjectum instantia crucis talis; 
quod lamina, aut filum ferri paulo contumacius, vel 
etiam calamus sive penna in medio divisa, adducta et 



19 llie motion of missiles. — 
" Schola" here probahly means all 
existing Philosophers, with the ez- 
ception of Bacon. This " motus 
missihum" is now safely housed as 
a hranch of Dynamicid Science ; 
and all discussions as to Violent 
and Natural Motion, &c. are at an 
end. 

20 Cf. supra, II. 35. (note 97.) 
Fraca8toro'8 views were violently 



opposed to the Copemican faypo- 
thesis; and he wrote a book, en- 
titled Homocentrica, to aimplify 
that ezplanation of heavenly Phe- 
nomena,which made Earth the cen- 
tre-point of the syatem, and placed 
the planets one after another, and 
finally the <' Coelum Stellatam," in 
fixed orbits of aether, all concentric 
in the earth. See Drinkwater^s Life 
of Galileo, p. 13. 
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eurvata inter pollicem et di^tum, exsiliant. ManifeH- 
tum enim est, hoc non possc imputari aen se pone cof' 
piis coHigenti, quia fons motus est in raedio lamina; vel 
calami, non in extremis. 

(7.) Similiter, sit natura inquisita, motua ille rapiduB 
et potens expansionis pulveris pyrii in flammam^' : 
unde tautae moles subvertuntur, tanta pondera emit- 
tuntor, quanta in cuniculis majoribus, et bombardis 
videmns. Bivium circa hanc natur&m tale est. Aut 
escitatur iste motus a mero corporia appetitu se dila- 
tandi. po&tquam fuerit inflammatum ; aut ab appetitu 
mixto spiritus crudi, qui rapide fugit ignem, et ex eo 
circumfuso, tanqnara ex carcere, violenter enimpit. 
Scliola autem, et vulgaris opinio tantum versatur circa 
jmorem illum appetitum. Putant enim homineB, se 
pulchre philosophari, si asserant, flammam ex forma 
elementi neceasitate quadam donari locum ampliorem 
occupandi, quani idera corpus expleverat, cum subiret 
formam pnlveris, atxjue inde sequi motum istum. In- 
terim minime advertunt, licet hoc verum sit, poBJto 
quod flamma generetur, tameu posso impediri flammie 
generationem a tanta niole, qufc illam comprimere et 
suflbcare queat; ut non deducatur res ad istam neces- 
sitatem, de qua loquuntnr. Nam quod necesse sit fieri 
expansionem, atque inde sequi emissionem, aut remo- 
tionem corporis quod obstat, si generetur flamma, recte 



K ■> The eiplosive power of Gun- 
^pbwder. Herc Bacoii's language lb 
ag«in tinged wiib the old Suholastic 
tnanner o( ejpression, " (rudn» Spi- 
ritu«, qui est in Nitro." His wnf 
of accounting for it is absolutely 
wrong, except in so far as Charcod 
■s thc conneeting link between Sail- 
petre and Sulphur, He entarges on 
his explanaiion in his " Cogitationet 



de Natura Rerum," chap. g, whieh 
is a part of the fragments of the 
Third Part of the Inatauratia. 
Milton iUuBtrates ihe Imngiiage of 
ihe Schoob. Par. Lort, vi. 478. 
" Material« dirk and crude 
Of spirituous and nitrous spume." 

Nitre is the base of many violeDt 
detonating subaimitces. 
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pntant. Sed ista necessitas plane eyitatur» si moles ilia 
solida i^^mmam snpprimat, antequam generetur. At- 
que -aemus, flammam, pnesertim in prima geneni^ 
tione, moUem esse et lenem, et requirere cavum» in 
quo experiri et ludere possit. Itaque tanta yiolentla 
huic rei per se assignari non potest. Sed illud Yerum ; 
generationem hujusmodi flammarum flatulentarum, et 
Yeluti yentorum igneorum, fieri ex conflictu duorum 
corporum, eorumque natune inter se plane contrari» ; 
alterius admodum inflammabilis, quse natura viget in 
sulphure ; alterius flammam exhorrentis, qualis est spi- 
ritus crudus, qui est in nitro ; adeo ut fiat conflictus 
mirabilis, inflammante se sulphure quantum potest, 
(nam tertium corpus, nimirum carbo salicis, nil aUud 
fSere prsestat» quam ut illa duo corpora incorporet» et 
commode uniat) et erumpente spiritu nitri quantum 
potest, et una se dilatante, (nam hoc faciunt et aer, et 
omnia cruda, et aqua, ut a calore dilatentur^) et per 
istam fugam et eruptionem interim flammam sulphuris, 
tanquam follibus oecultis, undequaque exufflante. 

Poterunt autem esse instantice cruds circa hoc sub- 
jectum duorum generum. Alterum eonira corporum, 
quse maxime sunt inflammabilia, qualia sunt sulphur, 
caphura, naphtha, et hujusmodi, cum eorum misturis; 
quee citius et facilius concipiunt flammam, quam pulvis 
pyrius, si non impediantur : ex quo liquet, appetitum 
inflammandi per se effectum illum stupendum non ope- 
rari. Alterum eorum, qu8e flammam fugiunt et ex- 



^ " hoc fadiint, ut dilatcntur." it was paHmntwr, In the translation 

I have kept the subjunctive in the published in another volumeiy I have 

Latin Tezt, and suppoae that it ventured to take it as if Bacon had 

mu8t be translated simply, " air, written '* dilatantur/' i. e. *' air, &c 

&c. are expanded." It seems an burst forth when e]q)anded under 

eztraordinary phrase, and one of no the influence of Heat." 
authority; faekmt being naad aa if 
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'rrent, qiialia eiint sales omiies. VidemuB enim, 
jaciantur in ignem, spiritum aqueiim erum])ere cum 
fragore, anteqiiam flarama concipiatur ; quod etiam le- 
niter fit in foliis paulo conturaacioribna, parte aquea 
emmpente, anteqnam oleosa concipiat flammam. Sed 
tnaxime cernitur boc in argento vivo, quod non male 
dieitur aqua mineraiis. Hoc enim, absque inftamma- l 
tione, per eruptionem et expansionem simplicem, Tires ■ 
pulveris pjrii fere adEcquat ; quod etiam admixtum 
pulveri pyrio ejus vires multiplicare dicitur. 

(8.) Similiter, sit natura inquisita, transitoria natura 
flamma^, et extinctio ejus momentanea^. Non eoim 
lidetur natura tlammea Itic apud qob Hgi et consistere, 
sed singulis quasi momentis generari, et statim extin- 
gui. Manifestum enim est in flammis, quic hic couti- 
nuantur et durant. istam durationem non esse ejusdem 
flanimie in individuo, sed fieri per successionem novaB 
flammss seriatim generat», minime autem manere : 
eamdem flammam numero; id quod facile perspicitur 1 
ex hoc, quod aubtracto alimento sive fomite flammie, 
flamma statim pereat. Bivium autem circa banc na- ' 
turam tale est. Momentauea ista natura aut fit remit- 
tente se cansa, quiE eam primo genuit, ut in lumine, 
sonis, et motibus (quos vocant) violeutis; aut quod 
flamma in nafura sua possit hic apud nos manere, sed 1 
B contrariis naturis circumfiisis vim patiatur et de- 
struatur. 

Itaque poterit esse circa hoc eubjectum instantia I 
crudfi talie. Videmus flammas in incendiis majoribus, 
quam alte in sursum ascendant. Quanto enim basis 

''3 llie traiiHitory Dature of Flame. kindUd Air ia Flame is sbiard, are 

Cf. supra. 11. 13. Inst. 37. — Ba- uDfortunate dogmaliBma ou an in- 

con'ij coacIuGions ibat Air com' suflicieDt bssiB, as Air \% the chieT 

prES»w Flame, and ibat to wy that supporter of FlBme. 
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flamiDse est latior, tanto vertex eublimior : itaqae vide- 
tur principium exstinctionis fieri circa latera, ubi ab 
aere flamma oomprimitur, et male habetur. At medi- 
tuUia flammse, quse aer non contingit^ sed alia flamma 
undique circundat, eadem numero manent ; neque ex- 
tinguuntur» donec paulatim angustentur ab aere per 
latera circumfuso. Itaque omnis flanmia pyramidalis 
est basi circa fomitem largior, vertice autem (inimi- 
cante aere» nec suppeditante fomite) acutior. At fu- 
mus angustior circa basim ascendendo dilatatur, et fit 
tanquam pyramis inversa ; quia scilicet aer fumum re- 
cipit, flammam (neque enim quispiam somniet» aerem 
esse flammam accensam, cum sint corpora plane hete- 
rogenea) comprimit. 

Accuratior autem poterit esse instantia cruds ad 
hanc rem accommodata, si res forte manifestari possit 
per flammas bicolores. Capiatur igitur situla parva ex 
metallo, et in ea figatur parva candela cerea accensa ; 
ponatur situla in patera, et circumfundatur spiritus 
vini in modica quantitate, quae ad labra situlse non 
attingat; tum accende spiritum vini. At spiritus ille 
vini exhibebit flammam magis scilicet cseruleamy lych- 
nus candelae autem magis flavam. Notetur itaque 
utrum flamma Ijchni (quam facile est per colorem a 
flamma spiritus vini distinguere ; neque enim flammse, 
ut liquores, statim commiscentur) maneat pjramidalis, 
an potius magis tendat ad formam globosam» cum nihil 
inveniatur quod eam destruat aut comprimat. At hoc 
posterius si fiat, manere flammam eandem numero, 
quamdiu intra aliam flammam concludatur, nec vim 
inimicam aeris experiatur, pro certo ponendum est. 

Atque de instantiis crucis haec dicta sint^. Lon- 

^ Cf . PlaTfieur, EDcyd. Brit. vol. i. branchea of science where it (the cm- 
Diss. iii. p. 466. " In all thoee cial method) cannot easilj be reeort- 
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giores autem in iis tractandis ad hunc finem fuimus, ut 
homines paulatim discant et assuefiant de natura judi^ 
care per instantias cnudsy et experimenta lucifera, et 
non per rationes probabiles. 

XXXVII. 

Inter pr^erogativas imtantiarum ponemus loco de- 
cimo quinto instantias divortii^ ; quse indicant separa- 
tiones naturarum earum, quse ut plurimum occurrunt. 
Differunt autem ab instantiis, quse subjunguntur in- 
stantiis comitattis ; quia illse indicant separationes na- 
turse alicujus ab aliquo concreto, cum quo illa famili- 
ariter consuescit ; hse vero separationes naturae alicujus 
ab altera natura. Differunt etiam ab instantiis cruds, 
quia nihil determinant» sed monent tantum de separa- 
bilitate unius uaturse ab altera. Usus autem earum 
est ad prodendas falsas formas, et dissipandas leves 
contemplationes ex rebus obviis orientes ; adeo ut vel- 
uti plumbum et pondera intellectui addant^. 

Exempli gratia : sint naturae inquisitse quatuor na- 
turse ills^ quas contubemales vult esse Telesius^» et 
tanquam ex eadem camera : viz. calidum» lucidum» 



ed to (the drcumstances of an expe- 
riment being out of oor power, and 
incapable of being Yari»i at plea- 
sure), there is often a great want of 
oondusive erideDce. This holds 
of Agriculture, Medidney Political 
Eoonomy, &c. In these men de- 
cave themeelvee in ooneequence of 
this, and think they are reasoning 
from &ct and ezperience, when, in 
reality, they are only reaaoning from 
a mixture of truth and &l8ehood." 

» Theee '' Instancee of Divorce'' 
aie caaes in which nothing is de- 
termined (aa in Crucial Instances), 
)^t in which the distinctionB be- 
tween Clasaes in Nature are dis- 



cemed. Thej appear at first right 
like the Instanti» ComitatuB, but 
are not; for theae latter are only 
indicative of the absence of some 
Nature or quality in concretee ; i. e. 
in indiriduals with which they are 
usuallj connected : so Idiots would 
be Instantiae Comitatua aa lacking 
Reaaon — a quality of Humanity: 
while theee Instances of Divoroe 
are aimply suoh caaee aa shew dis- 
tinction between clasaes which are 
near one another — as Bght and 
heat. 

^ Thia phrase is the same aa 
that in 1. 104. 

27 Cf. supra, 1. 1 16. 
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tenue, mobile» siye promptum ad motum. At plmjms 
inyeniantur instanHie diwrtii inter ipeas. Aer enim 
tennis est et habilis ad motum, non calidus aut lad- 
du8 : luna lucida, absque calore : aqua fervens, calida 
absque lumine: motus acus ferrese super yersoriam» 
pemix et agilis, et tamen in corpore frigido» denso, 
opaco : et complura id genus. 

Similiter, sint naturse inquisitse natura corporea et 
actio naturalis^. Videtur enim non inyeniri actio na- 
turalis, nisi subsistens in aliquo corpore. Attamen 
possit fortasse esse circa hanc rem instantia nonnulla 
divortii. Ea est actio magnetica, per quam ferram 
fertur ad magnetem, grayia ad globum terrse. Addi 
etiam possint alise nonnullse operationes ad distans. 
Actio siquidem hiyusmodi et in tempore fit» per mo- 
menta, non in puncto temporis ; et in loco, per grados 
et spatia. Est itaque aliquod momentum temporis, et 
aliquod intervallum loei, in quibus ista virtus siye actio 
haeret in medio inter duo illa corpora, quse motum 
cient. Reducitur itaque contemplatio ad hoc; utrum 
illa corpora, qua3 sunt termini motus, disponant vel 
alterent corpora media, ut per successionem et tactum 



^ This iB an example of no g^eat 
value. Bacon'8 use of the Terms 
Virtu8 and Actio is very vague. 
'Ihe point on which he meana to 
insist is that there must be an ex- 
ertion of force which ia neither in 
the Iron nor in the Magnet, but 
between both ; and that this, being 
aensibly inappreciable, is incorpo- 
real. Iliis conclusion is an asaump- 
tion, and perhaps not a correct 
one. In all probability the attractive 
force of gravity (which corresponda 
to it) is physical and corporeal; 
though we may not be able to ex- 
plain exactly what it is or how ex- 



erted. We are, in fact» ignoruiC 
of the real link between cause and 
effect in physical operationa. Yet 
this instance, with its iUuitraiioDS, 
shews that Bacon had got upon the 
track of the difficult queations of 
the transmiaaion of Magnetiain, 
Heat, Light, &c. from body to 
body, whoee phenomena are yet bot 
imperfectly, perhaps not at aU, under- 
stood. His proUem here is — ^must 
all operations in Nature be carried 
on by action in corporeal bodies; 
or are not some things (like ligfat) 
transmitted through an incorporeil 
medium ? 
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eruiu labatiir virtus a tenniuo ad temiinum, et inte- 
S^IUbsistat in corpore medio ; aii borum nihil sit, 
MW corpora, et Tirtutem, et spatia ? Atque in radiis 
bpticis, et sonis, et calore, et aliis nonnuilis operantibus 
ad distacs, probabile est, media coqiora disponi et al- 
terari : eo magis, quod requiratur medium qualificatum 

■ ad deferendam operationem talem. At magnetica illa 

.fiiTe coitiva virtus admittit media tanquam adiaphora, 
nec inipeditur virtua in omnigeno medio. Quod si nil 
rei habeat virtus illa aut actio cum corpore medio, 
eequitur quod sit %irtus aut actio naturalis ad tempus 
noDnullum, et in loco nonuullo, subsistens sine cor- 
pore : cum neque subsistat in corporibus terminanti- 
bDB, nec in mediis. Quare actio magnetica poterit 
esse instantia divortii, circa naturam corpoream, et 

(ftctionem naturalem. Cui hoc adjici potest tanquam 
corollarium aut lucrum non prsetermittendum : viz. 
qnod etiam secundum sensum philosophanti sumi pos- 

:Bit probatio^, quod sint entia, et substantise separatai et 
incorporeffi. Si enim virtus et actio naturalis, emauans a 
eorpore, Bubsistere possit aliqiio tempore, et aliquo loco, 
jBmnino slne corpore; prope est ut possit etiam ema- 
sare in origine sua a substantia incorporea. Videtur 
BDJni non minus requiri uatura corporea ad actionem 
baturalem eustentandam et devebendnm, quam ad e: 
CitaDdam aut generandam. 

XXXVIII. 

Sequuntur quinque ordineB instantiarum, quas 1 

irocabulo geiierali inMantias lampadis^^ sive inform 

Uonis primis, appellare conBuevimus. Ese sunt, qtx 

' This, too, — an attempt to prove cause they propose chieflj' ti 

eiistence of an incorporeal Na- lighien our dark aeiiHes, an 

'. by th« sente» — is alrange. inake our apprehenBion of I 

> IiutaDces of the Lamp, he- mote torrect. 
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auxiliantur sengui. Cum enim omnis interpretaHo nor 
twrts incipiat a sensu ; atque a sensuum peroeptionibos, 
recta, conBtanti, et munita via, ducat ad perceptiones 
intellectuB» quae 8unt notiones yerse et axiomata: ne- 
cesse est» ut quanto magis copios» et exactae fuerint 
reprsesentationes, siye praebitiones ipsius sensus, tanto 
omnia cedant &ci1ius et felicius. 

Harum autem quinque instantiarum lampadisy pri- 
mse^^ roborant, ampliant» et rectificant actiones sensus 
immediatas: secundsa deducunt non-sensibile ad sen- 
sibile : tertise indicant processus continuatos sive series 
earum rerum et motuum» quae (ut plurimum) non no^ 
tantur, nisi in exitu aut periodis : quartse aliquid sub- 
stituunt sensui in meris destitutionibus : quintae exci- 
tant attentionem sensus et adyertentiam, atque una 
limitant subtilitatem rerum. De his autem singulis 
jam dicendum est. 

XXXIX. 

Inter pnBrogativas instantiarum^ ponemus loco de- 
cimo sexto instantias jantue sive portiB : eo enim no- 
mine eas appellamus, quse juvant actiones sensus im- 
mediatas. Inter sensus autem manifestum est partes 
primas tenere visum, quoad informationem : quare huic 
sensui prsecipue auxilia conquirenda. Auxilia autem 
triplicia esse posse videntur: vel ut percipiat non 



'1 The ist (Januse) provide In- 
strumental aid, like the Telescope, 
&c., to increase and ixnprove the 
impresBions of sense. 

The and (Citantes) enlarge our 
sphere of sensible appredation. 
Such would be the Air-pump, the 
Barometer, or the Electrical Ma- 
chine. 

The 3rd (Vie) shew the grradual 



process of Nature — that it is not 
*' per saltum.'' 

The 4th (Supplementi) auppljr 
information where the senBes M. 
He inatances Magnetism. 

The 5th (Persecantes) penetrate 
into the subtle nature of thing8,and 
ezcite the attention of tbe senses to 
subtle focts, which befbre they were 
wont to neglect. 
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visa ; vel ut majore intervallo ; vel ut exactius et dis- 
tinctius. 

Primi generis sunt (missis bis-oculis"^, et hujusmodi, 
quse yalent tantum ad corrigendam et levandam infir- 
mitatem visus non bene dispositi» atque ideo nihil am- 
pKus informant) ea, quse nuper inventa sunt perspi- 
cilla ; quse latentes et invisibiles corporum minutias, 
et occultos schematismos, et motus (aucta insigniter 
specierum magnitudine) demonstrant; quorum vi, in 
pulice, musca, vermiculis, accurata corporis figura et 
lineamenta, nec non colores et motus prius non con- 
spicui, non sine admiratione cernuntur. Quinetiam 
aiunt, lineam rectam calamo vel penicillo descriptam, 
per hujusmodi perspicilla insequalem admodum et tor- 
tuosam cerni : quia scilicet nec motus manus licet per 
regulam adjutse, nec impressio atramenti aut coloris, 
revera sequalia existant; licet illse insBqualitates tam 
minutse sint, ut sine adjumento hujusmodi perspicillo- 
rum conspici nequeant. Etiam superstitiosam quandam 
observationem in hac re (ut fit in rebus novis et miris) 
addiderunt homines: viz. quod hujusmodi perspicilla 
opera naturae illustrent, artis dehonestent. Illud vero 
nihil aliud est, quam quod texturse naturales multo 
subtiliores sint quam artificiosse. Perspicillum enim 
illud ad minuta tantum valet: quale perspicillum si 
vidisset Democritus^, exsiluisset forte, et modum vi- 
dendi atomum (quam ille invisibilem omnino affirma- 
vit) inventum fuisse putasset. Verum incompetentia 
hujusmodi perspicillorum, prscterquam ad minutias tan- 
tum, (neque ad ipsas quoque, si fuerint in corpore ma- 

^ Bis-oculi, Spectacles. There have known much about, or to have 

it alao an aocount of the *' Perspi- used himself. . It was of course the 

dlliun»" or Magnifying-glass, which germ of the Microficope. 

Baoon himself (from his language ^ Cf. supr. I. 51, &c. 
"Qoinetiam aiunt") seems not to 

S 
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jusculo) U8um rei deBtruit. Si enim inventum extefidi 
posset ad corpora majora, aut corpomm majorom mi- 
nutias; adeo ut textura panni lintei conspici posBet 
tanquam rete ; atque hoc modo minuti» latentes et in- 
eequalitates gemmarum, liquorum, urinaram, sai^inifl, 
Yulnerum, et multarum aliarum rerum eemi posseot; 
magn» proculdubio ex eo invento commoditates c^» 
posseot. 

Secuudi generis sunt illa altem perapioiUa, qwe 
memorabili conatu adioTenit Oalilseus^ : quoram ope, 
tanquam per scaphas aut naviculaB, aperiri et exerceri 
pofisint propiom cum ccelestibus commercia. Hinc enim 
constat, galaxiam esse nodum sive coacervationem stel- 
laram parvaram, plane numerataram et distinctaram : 
de qua re apud antiquos tantum suspicio fhit. Hinc 
demonstmri videtur, quod spatia orbium (quos vocant) 
planetarum non sint plane vacua aliis stellis ; sed quod 
coelum ineipiat stellascere, antequam ad ccelum ipsum 
stellatum veutum sit ; licet stellis minoribus, quam ut 
sine perspicillis istis conspici possint. Hinc choreas 
illas stellarum parvaram circa planetam Jovis (unde 
conjici possit, esse in motibus stellarum plum centra^) 

really the inventor of tbe Tdescope : 
but this doee not atem to hsve beea 
the case. At any rate GalileoviB 
the first person who invented it 
from Bcientific principlee. He com- 
bined a plano-convez and a plaiu>- 
concave lens, the latter tbe neaier 
to the eye, dietant from each odier 
by the difference of th^ focai 
length8;>-their prindple was tbat 
of the Opera-gLiaa. He also ood- 
Btructed Microscopes on tbe aaiiie 
principle. 

^ Tbis reference to tbe Satellites 
of Jupitcr; and the poeaibility of 
many oentrea, ahews that Bacoa 
waa after all prepared to accept the 



^ Remarkable as a mention of 
Galileo with approbation. Some 
have denied that Galileo really in- 
vented the Telescope. But it seems 
to have been his discovery. See 
Drinkwater'B Life of Galileo, pub- 
lished in the Library of Useful 
Knowledge, chap. vi. The single 
lens and its use were well known 
long before Galileo, and there are 
paasages in both Fraca8toro'8 wri- 
tings and in those of Baptista Porta, 
which seem to shew that they had 
tried to combine two lenses toge- 
ther. Roger Bacon'8 language has 
led some to conceive (see Palgrave'8 
Merchant and Friar) that he was 
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iDtaeri licet. Hinc iusequalitates luminosi et opaci in 
iuna distinctius cernuntur et locantur ; adeo ut fieri 
poesit qu8edam seleno-graphia. Hinc macul» in sole ; 
et id genus: omnia certe inventa nobilia» quatenua 
fides bujusmodi demonstrationibus tuto adhiberi posBit. 
Qne nobis ob hoc maxime suspectse sunt» quod in istis 
pancis sistatur experimentum, neque alia complura in- 
vestigatu feque digna eadem ratione inyenta sint. 

Tertii generis sunt badlla illa ad terras mensurandas, 
astrolabia, et simiKa : que sensum videndi non ampli- 
ant, sed rectificant et dirigunt. Quod si sint alise in- 
staoti», qutt reliquos sensus juvent in ipsorum actioni- 
bos immediatis et individuis ; tamen si ejusmodi sint, 
quse informationi ipsi nihil addant plus quam jam ha- 
betur, ad id, quod nunc agitur, non faciunt. Itaque 
earum mentionem non fecimus. 

XL. 

Inter prtBrogativas instantiarum ponemus loco de- 
cimo septimo instantias citantes; sumpto vocabulo a 
foris civilibus, quia citant ea ut compareant, quse prius 
non comparuerunt : quas etiam instantias evocantes ap- 
pellare consuevimus. Ese deducunt non-sensibile ad 
sensibile ^. 

Sensum autem fugiunt res, vel (1) propter distan- 
tiam objecti locati^; vel (2) propter interceptionem 



troth hsd it been revealed in bis 
own day. The Selenogrraphy which 
be IbreBeei, has, of conrae, been 
atried to great perfection ; and the 
ipota in the Snn were fint dia- 
sorered hj Harriot in 1610; and 
fom them it was calcokted that 
iIm Son revolves on ita own axiH 
II eboQt 35 dajra 7 honrs. Ba- 
xm^e cantion is not to be deepieed, 
hoogh hia haate in affirming that 



" in istis paucis ristatur experimen- 
tum" ia to be blamed. GaJileo dis- 
covered the Satellites of Jupiter. 

M It 18 hard to trandate this 
" dedocnnt " without eome euch 
periphraeie ae " bring down to the 
range of the Senaea that which was 
previpoaly beyond them." 

^ Thie daas rune into that of the 
*« Janua." For aurelj ttars not vi- 
eible to tbe naked ejre, but diaoo- 

S 2 
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sensus per corpora media ; vel (3) qaia objeetam noo 
est habile ad impressionem in senra faciendam; tei 
(4) quia deficit quantum in objecto pro feriendo seom; 
▼el (5) quia tempus non est propordonatom ad acta- 
andum sensum ; Tel (6) quia objecti percasBio non to- 
leratur a sensu ; yel (7) quia objectam ante implevit et 
possedit sensum, ut novo motui non sit locas. Atque 
haec prsecipue ad visum pertinent, et deinde ad tactom. 
Nam hi duo sensus sunt informativi ad Iai]^m, atque 
de communibus objectis; ubi reliqui tres non informenl 
fere, nisi immediate, et de propriis objectis. 

(1) In primo genere non fit deductio ad sensibile, 
nisi rei, quae cerni non possit propter distantiam, adji- 
ciatur aut substituatur alia res, qu» sensom magis e 
longinquo provocare et ferire possit : yeluti in signifi- 
catione rerum per ignes, campanas, et similia. 

(2) In secundo genere fit deductio, cum ea, que 
interius propter interpositionem corporum latent, nec 
commode aperiri possunt, per ea, quse sunt in super- 
ficie, aut ab interioribus effluunt, perducuntur ad sen- 
sum: ut status humanorum corporum per pulsus, et 
urinas, et simih*a. 

(3, 4) At tertii et quarti generis deductiones ad plu- 
riroa spectant, atque undique in rerum inquisitione 
sunt conquirendae. Hujus rei exempla sunt. Patet 
quod aer, et spiritus, et hujusmodi res, quce sunt toto 
corpore tenues et subtiles, nec cemi nec tangi possint. 



verable with a Telescope, would be 
apt illustrations of this subdivision. 
The second division majr be well 
illustrated by the Stethescope. llie 
third by the chemical detection of 
Gases, or (e. g.) the discovery of 
Actinism in rays of the Sun by ex- 
posure of a plate of silrer to diem. 
The fourth would be brought be- 



fore ua by the Microscope. Of the 
fifth, the measurement of vory rapid 
intervals by electric light would be 
an instance. Of the sixth, cokrared 
glasses to shade off the Sun's ligbt 
Of the seventh, he adduces stroog 
amells as his example, biU thinks 
the dass one of no great ioiport- 
ance. 
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Quare in inqoisitione circa hujusmodi corpora, deduc- 
tionibus omnino est opus. 

Sit itaque natura inquisita, actio et motus spiritus'^, 
qui includitur in corporibus tangibilibus. Omne enim 
tangibile apud nos continet spiritum invisibilem et in- 
tactilem, eique obducitur, atque eum quasi vestit. Hinc 
fons triplex poteus ille, et mirabilis processtis spiritus in 
corpore tangibili. Spiritus enim in re tangibih', emis- 
8U8, corpora contrahit et desiccat; detentus, corpora 
intenerat et colliquat : nec prorsus emissus, nec pror- 
gus detentus, informat, membrificat, assimilat, egerit, 
organizat, et similia. Atque haec omnia deducuntur ad 
sensibile per effectus conspicuos. 

Etenim in omoi corpore tangibili inanimato, spiritus 
inclusus primo multiplicat se, et tauquam depascit par- 
tes tangibiles eas, quse sunt maxime ad hoc faciles et 
prseparatce ; easque digerit, et conficit, et vertit in spi- 
ritum, et deinde una evolant. Atque hsec confectio et 
multiplicatio spiritus deducitur ad sensum per diminu- 
tionem ponderis. In omni enim desiccatione aliquid 
defluit de quanto ; neque id ipsum ex spiritu tantum 
prseinexistente, sed ex corpore quod prius fuit tangi- 
bile, et noviter versum est : spiritum enim non ponde- 



<B See 1. 50 (note 64). This search Pantheism ; and is more like a crade 

after the natore of " Spirits" was in and obscure conception of Electri- 

leality a search for the principle of city, and gaseous agencies, than 

life in '* Animate" ohjjects — ^but it ought else. To illustrate Bacon'* 

waa alao more: for Bacon apeaka language, I may venture again to 

often of the " Spirit" in Iron. It quote Milton'8 Pftradise Loet, v. 

n however very far from modem 484. 

" Flowers and their fhiit 
Man'8 nourishment, by gradual Bcale aublimed, 
7b vital Spirits aspire, to Animal, 
To intellectual give both life and aenae, 
Fancy and imderstanding ; whenoe the Soul 
Reaaon receivee, and Reaeon in her Being 
DiMmrsiVe or Intuitive." 
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rat. Egressos autem siTe emiflsio spiritiis dedncitv ad 
sensibile in rubigine metalloram, et aliis pQtrefiMtMNH- 
bus^ ejns generis, quae sistunt se anteqnaxn perreDe- 
rint ad rudimenta Titae; nam illse ad tertium genoi 
processw pertinent. Etenim in oorporibiis ■ugii 
compactis spiritus non iuTenit poros et meatn^ per 
quos evolet : itaqne cogitur partes ipsas tangibilet pro- 
trudere et ante se agere» ita ut illse simid exeant; 
atque inde fit rulMgo, et similia. At coBtractio par- 
tium tangibilium, postquam aliquid de spiritii fuerit 
emissum, (unde sequitur iila desiccatio) dedocitar ad 
sensibile, tum per ipsam duritiem ret auctam, tm 
multo magis per scissuras» angustationes, connigatioiieii 
et complicationes corpomra, que inde sequnntmr. Et- 
enim partes ligni desiliunt et anguBtantur ; peUes eor- 
mgantur : neque id solnm, sed (si subita fuerit enisrio 
spiritus per calorem ignis) tantum properant ad contrac- 
tionem, ut se complicent et convolvant. 

At contra» ubi spiritus detinetur, et tamen dilatatiir 
et excitatur per calorem aut ejus analoga ; (id quod fit 
in eorporibus magis solidis aut tenacibus) tum vero cor- 
pora emolliuntur, ut ferrum candens ; fluunt, nt me^ 
talla; liquescuut, ut gummi, cera, et similia. Itaque 
coutrarise illsc operationes caloris (ut ex eo alia dure- 
scant, alia liquescant^) fkcile reconciliantur ; quia in 
illis, spiritus emittitur; in his, agitatur et detinettrr: 
quorum posterius est actio propria caloris et spiritus; 
prius actio partium tangibilium tantum per occasionem 
spiritus emissi. 

Ast ubi spiritus nec detinetur prorsus, nec prorsus 

^ Ru8t arises from the Cheinical AflSnity which attracta the Ozygen 
in the Air to the Iron. 
^ '* Limua ut hic durescit, et hsec ut cera hquescit 

Uno eodemque igni." Virg. Ecl. viu. 80. 
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mnittitur ; sed tantum inter claustra sua tentat et ex- 
peritur, atque nacta est partes tangibiles obedientes et 
aequaces in pron>ptu ; ita ut quo spiritus agit, eae simul 
sequantur : tum vero sequitur efformatio in corpus or- 
ganicum^ et membrificatio, et reliquse actiones vitales, 
tam in vegetabilibus quam in animalibus. Atque hsec 
maxime deducuntur ad sensum, per notationes diligen- 
tee primorum inceptuum et rudimentorum sive tenta- 
mentorum vitse in animalculis ex putrefactione natis, ut 
in ovis formicarum, vermibus, muscis, ranis post im- 
brem» &c. Requiritur autem ad vivificationem, et 
lenitas caloris, et lentor corporis ; ut spiritus nec per 
festinationem erumpat» nec per contumaciam partium 
coerceatur : quin potius ad cerse modum illas plicare et 
eflingere possit. 

Rursus, differentia illa spiritus maxime nobilis, et ad 
plnrima pertinens, (viz. spiritus abscissi ; ramosi sim- 
pliciter; ramosi simul et cellulati: ex quibus prior, 
eet spiritus omnium corporum inanimatorum ; secun- 
doB, vegetabilium ; tertius, animalium:) per plurimas 
instantias deductorias tanquam sub oculos ponitur. 

Similiter patet» quod subtiliores texturse et schema- 
tismi rerum (licet toto corpore visibilium, aut tangibi- 
lium) nec cemantur, nec tangantur. Quare in his 
quoque per deductionem procedit informatio. At dif- 
ferentia schematismorum maxime radicalis et primaria 
sumitur ex copia vel paucitate materise,. quae subit idem 
qMitium sive dimensum. Beliqui enim schematismi 
(qui referuntur ad dissimilaritates partium, quse in eo- 
dem corpore continentur, et coUocationes ac posituras 
earundem) prae illo altero sunt secundarii. 

Sit itaque natura inquisita, expansio sive coitio ma- 
teri» in corporibus respective : viz. quantum materi» 
impleat quantum dimensum in singulis. Etenim nil 
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Yerius in natura, quam propositio illa gemella ; Es ni- 
hilo nihU Jieri: neque, Quicquam in nihilum redigi^: 
Yerum quantum ipsum materie sive Hummam totalem 
constare» nec augeri aut minui. Nec illud minus Ye- 
rum; Es quanto iUo materug sub iisdem spaiiis sive 
dimensianibuSf pro diversitate corporum^ plus et mintu 
contineri ; ut in aqua plus, in aere minus : adeo ut si 
quis asserat, aliquod contentum aquae in par contentam 
aeris verti posse, idem sit ac si dicat, aliquid posBe 
redigi in nihilum : contra si quis asserat, aliquod oon- 
tentum aeris in par contentum aquse verti posse ; idem 
sit ac si dicat» aliquid posse fieri ex nihilo. Atque ex 
copia ista et paucitate materise, notiones ill» €hnsi et 
rarif quse varie et promiscue accipiuntur, proprie ab- 
strahuntur. Assumenda est et assertio illa tertia, etiam 
satis certa ; quod hoc, de quo loquimur, plus et minos 
materise in corpore hoc vel illo, ad calculos (facta col- 
latione) et proportiones exactas, aut exactis propinqoas, 
reduci possit^. Veluti si quis dicat, inesse in dato 
contento auri talem coacervationem materiae, ut opus 

^' See Per8iu8, Sat. ii. 83, 84. 

gigni 

De nihilo, in nihilum nil posse reverti. 

And Lucretius, Bk. i. 

" Nil igitur fieri de nilo posse putandum est." 

The dogma is also to be found in is his rejection of '^ poroiu and 

Ari8totle'8 Phy8. Ausc. IV. chap. i. spongy" matters. He Beems too to 

nap r6 yiv6fi€vov dvayicrj yivttrBm fj consider that his " Spirits*' are ma- 

c( <ivT»v fj ffV firj SvTonv. Tovrav dff terial, and ponderable posaibly. ThiB 

t6 fiiv cx fiff 6vT<av yivtaBai ddvva' looks almost aa if he meant by these 

Tov' n€p\ yap TavTrfs ofjioyvapovova-i Spiritus the gases in nature. And 

r^f i6(fj£ diravTd oi n€p\ ifyva-iw. hi8 experiment given below is a 

^ He wishes here to express the good illustration of the want of ap- 

fact, that one mu8t have a standard pliance8 and in^tniments under 

of measurement of weight ; and by which he laboured, and which be 

weight of density. Thia he takes sought to lesaen. The Airpump 

to be Spirita of Wine ; we uae Wa- ha8 filled up the void in thia par- 

ter. His ratio 21:1 is absurd» as ticular case. 
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ibeat Bpiritu9 viui, ad tale quaQtuin materite seqaai 
Bpatio vicies et semel majore quatn implet ai 
im, non erraverit. 
Coacervatio autem materiie, et rationes ejus dedu- 
cunturad sensibiie perpondus. Pondus enim respondi 
copiie materiiE, quoad partes rei tangibilis: spiritus ai 
im, et eju3 quantum ex materia, non venit in compu' 
itionem perpondus; levat enim pondus potius quai 
gravat. At nos Imjua rei tabuiam fecimus satis acci 
ratam ; in qua pondera et spatia singulorum metalh 
rum, lapidtim priecipuorum, lignorum, liquorum, oleo- 
m, et plurimorum alioruni corporum, tam natumlium 
|uam artificialium, e^ccepimus : rem jx^lychrestam, tam 
■d lucem informationis, quam ad uormam operationis; 
et quie multaa res revelet omnino pneter expectatum. 
Neque illud pro minimo liabendum est, quod demon- 
!t, omnem varietatem, qusp in corporibus tangibili- 
►U8 nobis notis versatur, (iiitelligimus autem corpora 
fne unita, nec plane spoiigiosa, et cava, et magna ex 
;e aere impleta) uon ultra rationes partium viginti 
unius excedere : tam finita scilicet est natura, aut 
,Item illa pars ejus, cujua usus ad nos maxime pQr4 
net. 
Etiam diligentise nostra; esse putavimus, experiri, A 
irte capi possint rationes corporum non taugibilium 
ive pneumaticorum, respectu corporum tangibilium. 
Id quod tali molitione aggressi sumus. Phialam vi- 
tream accepimus, quEe unciam fortasse unam capere 
pos^iit: parvitate vasis usi, ut minori cum calore posset 
fieri evaporatio sequens. Ilanc phialam spiritu vini im- 
plevimus fere ad collum ; eligentes spiritimi vini, quod 
per tabulam priorem, eura esse ex corporibus tangibili- 
buB (qute bene unita. nec cava sunt) rarissimum, et mi- 
nimum continens materise sub suo dimenso, observavi- 
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mu8. Deinde pondus spiritos cmn phiala ipsa enete 
notaYiinufi. Postea yeBicam accepimus» quae ciioa duis 
pintas contineret. Ex ea a^rem omD^ai* quoad fieri 
potuit» expreasimue, eo usque ut yeAcad ambo latera 
easent oontigua: etiam prius Yedcam oleo oUeimnus 
cum fiieatione leni, quo yeuca esaet dausior ; cgufl^ o- 
qua erat» porositate oleo obturata. Hanc Tesicam ciica 
08 phialas» ore phiake intra os yesicfe reoepto» fcHrtiter 
ligavimuB; filo parum ceiato» ut melius adhaeresceiet et 
arctiue ligaret. Tum demum phialam supra carboneB 
ardentes in foculo coUocavimus. At paulo poet yapor 
sive aura spiritus vini per calorem dilatati, et in pneo- 
maticum verd, vesicam paulatim eufliavit» eamque uai- 
versam veli inetar undequaque extendit* Id postquam 
factum fiiit, continuo vitnim ajb igne removimus, et sii- 
per tapetem poeuimuB, ne frigore disrumperetur: statim 
quoque in summitate vesicse foramen fecimus» ne vapor, 
cessante calore» in liquorem restitutus resideret, et ra- 
tiones confunderet. Tum vero vesicam ipeam sustulimusy 
et rursus pondus excepimus spiritus vini qui remanebat 
Inde quantum consumptum fuisset in vaporem seu 
pneumaticum, computavimus; et facta collatione, quan- 
tum locum sive spatium illud eorpus implesset» quando 
esset spiritus vini in phiala, et rursus quantum spatium 
impleverit, postquam £iictum fuisset pneumaticum in 
vesica, rationes subduximus: ex quibus manifeste li- 
quebat» coipus istud ita versum et mutatum expansio- 
nem centuplo majorem, quam antea habuisset, acqui- 
sivisse. 

Similiter sit natura inquisita, calor aut irigus; ejus 
nempe gradus, ut a sensu non percipiantur ob debilita- 
tem. Haec deducuntur ad sensum per vitrum calen- 
dare, quale superius descripsimus. Calor euim et frigus, 
ipsa non percipiuntur ad tactum : at calor aerem ex- 
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dit, frigus contraliit. Neque rareus illa expanaio et 
coBtPactio aeris percipitur ad visum ; at aer ille expan- 
8U8 aquam deprimit, contr&ctus attollit; ac tum de- 
mura fit deductio ad visum, non ante, aut alias. 

Similiter sit natura inquisita, mistura corporuro; viz. 
quid babeant ex aqueo, quid ex oleoso, quid ex spiritu, 
quid ex ciaere, et salibus, et bujusmodi : vel etiam (in 
particulari) quid babeat lac butyrj, quid coaguli, quid 
seri, et bujusmodi. Ilsec deducuntur ad sensum per 
artificiosas et peritas separationes, quatenus ad tangi- 
bilia. At natura spiritus iu ipsis, licet iramediate non 
percipiatur, tanieu deprebenditur per varios motus et 
nixus corporum tangibilium, in ipso actu et processu i 
separationis suas : atque etiam per acrimonias, eorroaio- 
nee, et diversos colores, odoree, et sapores eomndem 
corporum post separationeni. Atquc in bac parte, per 
distillationes atque artificiosas Beparationes, streuue 
sane ab bominibus elaboratum cst; sed non multo feli- 
ciua quam in c^teris experimentis, qua; adbuc in uau 
sunt: Diodis uimirum prorsus palpatoriis. et viis ca^cis, 
et magis operose quam intelligenter; et (quod peesi- 
mum est) nulla cum imitatione aut ajmulatione natune, 
sed cum destructione (per calores vehementeH, aut vir- 
tutes nimis vaiidas) omnis subtilioris scbematismi, in 
quo occultfe rerum virtutes et consensus priecipue sitse 
sunt. Neque illud etiam, quod alias monuimus^^ ho- i 
mtnibuB in mentem aut observationeni venire solet iu 
hujusmodi separationibus: boc eet, pluriraas qualitates 
in corporum vexationibus, tam per ignem quam alioa 
modos, indi ab ipso igne iisque corporibus, quae ad se- 
pamtiouem adhibentur, quie in composito prius non 
l^runt; unde mirfc fallacia:. Neque enim scilicet 



« Cf. Bupr. 11. 7. 
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TEpor uDiyersus, qui ex aqua emittitur per ignem, 
TEpor aut aer antea fuit in corpore aqne; sed fiu^ 
est maxima ex parte per dilatationem aquse ex calore 
ignis. 

Similiter in genere omnes exquisitse probationes 
corporum, sive naturalium siTO artificialium, perqius 
vera dignoscuntur ab adulterinis, meliora a ▼iiioribas, 
huc referri debent : deducunt enim non-eensibile ad 
sensibile. Sunt itaque diligenti cura undique con- 
quirendse. 

(5.) Quintum vero genus latitantise quod attinet; 
manifestum est, actionem sensus transigi in motu, mo- 
tum in tempore. Si igitur motus alicujus corporis «t 
▼el tam tardus, vel tam velox, ut non sit proportiona- 
tus ad momenta, in quibus transigitur actio sensus, 
objectum omnino non percipitur: ut in motu indicis 
horologii, et rursus in motu pilse sclopeti. Atque mo- 
tus, qui ob tarditatem non percipitur, facile et ordina- 
rio deducitur ad sensum per suramas motus ; qui vero 
ob velocitatem, adhuc non bene mensurari consuevit*^; 
sed tamen postulat inquisitio naturae, ut hoc fiat in 
aliquibus. 

(6.) Sextum autem genus, ubi impeditur sensus pro- 
pter nobilitatem objecti, recipit deductionem ; vel per 
elongationem majorem objecti a sensu ; vel per hebe- 
tationem objecti per interpositionem medii talis, quod 
objectum debilitety non annihilet ; vel per admissionem 
et exceptionem objecti reflexi, ubi percussio directa sit 
nimis fortis ; ut solis in pelvi aquse. 

(7.) Septimum autem genus latitantise, ubi sensus ita 
oneratur objectOy ut novse admissioni non sit locus, non 



^ Cf. Herechers Discourse on of great velocity is now readily mea- 
Natural Philosophy, § i8. Motion sured by means of Electridty. 



LIB. 11. 40,41. 



269 



habet fere locum nisi in olfactu et odoribus; nec ad 
id quod agitur multum pertinet. Quare de deductio- 
nibus non-sensibilis ad sensibile haec dicta sint. 

Quandoque tamen deductio fit non ad sensum homi- 
nis, sed ad sensum alicujus alterius animalis, cujus 
sensus in aliquibus humanum excellit : ut nonnuUorum 
odorum, ad sensum canis ; lucis, quse in aere non ex- 
trinsecus illuminato latenter existit, ad sensum felis» 
noctuse, et hujusmodi animalium, quse cernunt noctu. 
Recte enim notavit Telesius^» etiam in aere ipso inesse 
lucem quandam originalem, licet exilem et tenuem, et 
maxima ex parte oculis hominum aut plurimorum ani- 
malium non inservientem : quia illa animalia, ad quo- 
rum sensum hujusmodi lux est proportionata, cemant 
noctu ; id quod vel sine luce fieri, vel per lucem inter- 
nam, minus credibile est. 

Atque illud utique notandum est; de destitutioni- 

bus sensum, eorumque remediis, hic nos tractare. Nam 

fiBiIlaci» sensuum ad proprias inquisitiones de sensu et 

sensibili remittendse sunt : excepta illa magna fallacia 

sensuum, nimirum quod constituant lineas rerum ex 

analogia hominis, et non ex analogia universi : quse 

non corrigitur, nisi per rationem et philosophiam uni- 

versalem^. 

XLL 
Inter priBrogaiivas instantiarum ponemus loco de- 



^ ThiB notion of Telesio (of which 
BaooD approved) is now entirely 
ezploded. Air is not self-luminooB. 
And Cats, &c. which are said to see 
in the dark, are only ahle to see 
with far lesa light than man, from 
the peculiar formation of their eyes, 
which catch more readily than 
man'8 do the few raya which float 
in the air even in the night. For 
Telesio, tee aupra, 1. 1 16. II. 37. 



^ This remark is troe of other 
suhjects as well as of senaihle ap- 
preciation. We are ohliged, hy the 
conatitution of our Nature, to mea- 
8ure thing^ hy ourselyea. Even 
the Bihle often ezpreasea trutha of 
the higheat kind hy meana of terma 
relative to U8» and adapted to 
our limited intelligence. And this 
will continue while man doea but 
** know in part.' 
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ctmo octaYo instantias ru? ; quas etiam imtaniia$ iH' 
neranteSj et instantias articmlata» mppelhre consMYi- 
mus^. Ese smit» que indicant uatane motos gradaftim 
continuatos. Hoe autem genoa iBBtantianni pothu 
fugit observationem, qnam flenaom. Mira enia ert 
hominom circa banc rem indiligentiA. CoiitenipiaBtor 
siquidem naturam tantummodo deraltorie et per pefio* 
dos, et postquam corpora fuerint abeolnta ae completa, 
et non in operatione sua. Quod si artificia alicajut in- 
genia et industriam explorare et contemplari quis eo- 
peret, is non tantum materiaa rudea artia, atqne deinde 
opera perfecta, conspicere desidemret ; aed potina pne^ 
8en9 esBe, cum artifex operatur et opus anum promoTat 
Atque simile quiddam circa naturam fitciendmn est 
Exempli gratia ; si quis de Tegetatione plantarum in- 
quirat, ei inspiciendum est ab ipsa satione aeminis ali- 
cujus, (id quod per extractionem, quasi siogulia diebns, 
seminum, quse per biduum, triduum, quatriduum, et 
sic deineeps in terra manserunt, eorumque diligentem 
intuitum, laeile fieri potest) quomodo et quando semen 
intumescere et turgere incipiaty et yeluti spiritu im- 
pleri ; deinde quomodo corticulam rumpere, et emit- 
tere fibras, cnm latione nonnulla sui interim sursum» 
nisi terra fuerit admodum contumax ; quomodo etiam 
emittat fibras, partim radicales deorsum, partim cauli- 
culares sursum, aliquando serpendo per latera, si ex ea 
parte inveniat terram apertam et magis facilem, et 
complura id genus. Similiter facere oportet circa ex- 
clusionem ovorum ; ubi facile conspici dabitur proces- 
sus vivificandi et organizandi, et quid et quae partes 

^ What has been said of Miffrat- instnimental to advise and help tlie 

ing Instances is also true here. Cf. senses. Both of them touch vpon 

snpra, 11.23. It is hard to dis- the province of the La/ail IVoe«it; 

tinguish between them» except that as Bacon allowa at the end of thifl 

these Instances of the Way are only Aphoriem. 
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fiant ex vitello, quid ex albumine OTi, et alia. Similis 
est ratio circa animalia ex putrefactione. Nam circa 
animalia perfecta et terrestria, per exsectiones fcetuum 
ex utero, minus humanum esset ista inquirere^ ; nisi 
forte per occasiones abortuum, et yenationum, et simi- 
lium. Omnino igitur vigilia qusedam servanda est 
circa naturam, ut quse melius se conspiciendam pr»- 
beat noctu, quam interdiu. Istse enim contemplationes 
tanquam noctumse censeri possint, ob lucemse par?i- 
tatem et perpetuationem. 

Quin et in inanimatis idem tentandum est : id quod 
noB fecimus in inquirendis aperturis liquoram per 
ignem. Alius enim est modus aperturse in aqua, alius 
in yino, alius in aceto, alius in ompbacio ; longe alius 
in lacte, et oleo, et caeteris. Id quod iacile cemere 
erat per ebullitionem super ignem lenem, et in yase 
Titreo, ubi omnia cemi perspicue possint. Veram hsec 
breyius perstringimus ; fiisius et exactius de iis sermo- 
nes habituri, cum ad inventionem latentis reram pro- 
cessus ventum erit. Semper enim memoria tenendum 
est, nos hoc loco non res ipsas tractare, sed exempla 
tantum adducere. 

XLII. 

Inter prcerogativas instantiarum, ponemus loco de- 
cimo nono instantias supplementi^ sive substitutionis ; 
quas etiam instantias perfugii appellare consuevimus^. 



^ Bacon'8 humanity is here con- 
spicuouB by the side of eome of the 
modern Physical discoverers ; whose 
eixperimente on Instinct — on the 
aenntive and other nerves — have 
been marked by a disregard of ani- 
mid saffering. 

^ This Bubstitation is to be two- 
fdd— (i) pergradoationem — which, 
one woidd have thought, might be 



brought about by the TViMce ^- 
duium without this ; and (2) per 
analoga. Such would be Bp. But- 
ler^s Bubstitation of the laws of 
Phyrice in the investigatton of the 
Moral and ReligiouB Laws of God. 
In all Bubjeote felse Analogies — ap- 
parent and not real parallels — ^have 
been a continoal soarce of error : 
and nothing is so allmring <Mr dan- 
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£ae sunt, quse supplent iuformationem, nbi sensas 
plane destituitur: atque idcirco ad eas confxigiiDiig, 
cum instantiae proprise haberi non possint. Dupliciter 
autem fit substitutio: aut per graduationem, aut per 
analoga. Exempli gratia: non invenitur medium, 
quod inbibeat prorsus operationem magnetis in mo- 
vendo ferrum : non aurum interpositum, non argen- 
tum, non lapis, non vitrum, lignum, aqua» oleain, 
pannus aut corpora fibrosa» aer, flanmia, et caetera. 
Attamen per probationem exactam fortasse inYeniri 
possit aliquod medium, quod hebetet virtutem ipsius 
plus quam aliquod aliud, comparative et in aliquo 
gradu: veluti quod non trahat magnes ferrum per 
tantam crassitiem auri, quam per par spatium aeris; 
aut per tantum argentum ignitum, quam per frigidum; 
et sic de similibus. Nam de his nos experimentam 
non fecimus : sed sufficit tamen, ut proponantur loco 
exempli. Similiter non invenitur hic apud nos corpus, 
quod non suscipiat calidum igni approximatum. At- 
tameu longe citius suscipit calorem aer, quam lapis. 
Atque talis est substitutio, quae fit per gradus. 

Substitutio autem per analoga, utilis sane, sed minus 
certa est ; atque idcirco cum judicio quodam adhi- 
benda. Ea fit, cum deducitur non-sensibile ad sen- 
sum; non per operationes sensibiles ipsius corporis 
insensibilisy sed per contemplationem corporis alicujos 
cognati sensibilis. Exempli gratia : si inquiratur de 
mistura spirituum, qui sunt corpora non-visibilia : vi- 



gerous. They mu6t be kept within 
strict limits of Homogeneity, or eUe 
they will mislead. Beyond those li- 
mits Analogy will indeed give hints 
and chance probabilities; but within 
those limits the argument is strong, 
and almost conclusive. So in Har- 



vey's great discovery ; as the valves 
in plants are to the sap, &c. so are 
the valves in the veins to Blood. 
The cases are Homogeneous : it is 
the principle of the growth of living 
beings, which, in both caaea, woold 
be under the same law. 
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detur 6886 cognatio qusedam inter corpora et fomites 
8ive alimenta sua. Fomes autem flammae videtur esse 
oleum et pinguia ; aeris, aqua et aquea : flammee enim 
multiplicant se super halitus olei, aer super vapores 
aquse. Videndum itaque de mistura aquse et olei, quse 
86 manifestat ad sensum ; quandoquidem mistura aeris 
et flammei generis fugiat sensum. At oleum et aqua 
inter se per compositionem aut agitationem imperfecte 
admodum miscentur, eadem in herbis, et sanguine, et 
partibus animalium, accurate et delicate miscentur. 
Itaque simile quiddam fieri possit circa misturam flam- 
mei et aerei generis in spiritalibus : quae per confusio- 
nem simplicem non bene sustinent misturam: eadem 
tamen in spiritibus plantarum et animalium misceri 
videntur: prsesertim cum omnis spiritus animatus de- 
pascat humida utraque, aquea et pinguia, tanquam fo- 
mites suos. 

Similiter, si non de perfectioribus misturis spirita- 
liom, sed de compositione tantum inquiratur ; nempe, 
utrum facile inter se incorporentur ; an potius (exempli 
gratia) sint aliqui venti et exhalationes, aut alia cor- 
pora spiritalia, quse non miscentur cum aere communiy 
sed tantum hserent et natant in eo, in globulis et 
guttis, et potius franguntur ac comminuuntur ab aere, 
quam in ipsum recipiuntur et incorporantur : hoc in 
aere communi et aliis spiritalibus, ob subtilitatem cor- 
porum, percipi ad sensum non potest ; attamen imago 
queedam hujus rei, quatenus flat, concipi possit in li- 
quoribus argenti vivi, olei, aquse ; atque etiam in aere, 
et fractione ejus, quando dissipatur et ascendit parvis 
portiunculis per aquam; atque etiam in fumis crassi- 
oribus, denique in pulvere excitato et haerente in aere ; 
in quibus omnibus non fit incorporatio. Atque reprse- 
sentatio praedicta in hoc subjecto non mala est, si illud 

T 
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primo diligenter inquisituni fuerit^ utram possit esse 
talis heterogenea inter spiritalia, qualis invenitur inter 
liquida : nam tum demum hasc simulacra per analogiam 
non inconunode substituentur. 

Atque de instantiis istis supplemenii^ qnod diximiu, 
informationem ab iis hauriendam esse, quando desint 
instantiie proprise, loco petfugii; nihilominus intelligi 
YolumuSy quod illee etiam magni sint usus, etiam com 
propriae instantiie adsint ; ad roborandam scilicet infor- 
mationem una cum propriis. Verum de his exactiiis 
dicemus, quando ad adminicula inductionis tractanda 
sermo ordine dilabetur ^. 

XLIIL 

Inter prarogativas instantiarumf ponemus loco Tice- 
simo instantias persecantes ; quas etiam instantias vd- 
licantes appellare consuevimus, sed diversa ratione. 
VeUicantes enim eas appellamus, quia vellicant intel- 
lectum^, persecantesj quia persecant naturam : unde 
etiam illas quandoque instantias Democriti^^ nomina- 
mus. Eae sunt, quse de admirabili et exquisita subti- 
litate natursc intellectum submonent, ut excitetur et 
expergiscatur ad attentionem, et observationem, et in- 
quisitionem debitam. Exempli gratia : quod parum 
guttuloe atrameuti ad tot literas vel lineas extendatur; 
quod argentum, exterius tantum inauratum, ad tantam 
longitudinem fili inaurati continuetur; quod pusillus 
vermiculus, qualis in cute invenitur, babeat in se spiri- 
tum simul et figuram dissimilarem partium^^; quod 



^ Cf. supra, II. 31. These ad- tion to thingrs which would other- 

minicukL were to have followed next wise, from their ininuteness and 

after the Preroffative Instances. subtilty, have escaped our notice. 

M Instantiae vellicantes, which ^' Referringtohia AtomicTheory, 

pluck the Intellect by the sleeve. cf. supra, I.51. 
Those facts, which force our atten- ^^ Bacon aeems to have thought 
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param croci etiam dolium aquse colore inficiat ; quod 
parum zibethi aut aromatis longe majus contentum 
aeris odore ; quod exi^o suffitu tanta excitetur nubes 
fumi ; quod sonorum tam accuratse difierentise, quales 
sint Yoces articulatae, per aerem undequaque yehantur, 
atque per foramina et poros etiam ligni et aquae (licet 
admodum extenuatse) penetrent, quin etiam repercuti- 
antur, idque tam distincte et yelociter; quod lux et 
color, etiam tanto ambitu et tam pemiciter, per cor- 
pora solida vitri, aquse, et cum tanta et tam exquisita 
yarietate imaginum permeent, etiam refringantur et 
reflectantur; quod magnes per corpora omnigena, 
etiam maxime compacta» operetur: sed (quod magis 
mirum est) quod in his omnibus, in medio adiaphoro 
(quale est aer) unius actio aliam non magnopere impe- 
diat; nempe, quod eodem tempore per spatia aeris 
devehantur et visibilium tot imagines^ ; et vocis arti- 
culatse tot percussiones ; et tot odores specificati, ut 
yiolse, rosse ; etiam calor et frigus ; et virtutes magne- 
tic^ ; omnia (inquam) simul, uno alterum non impe- 
diente ; ac si singula haberent vias et meatus suos 
proprios separatos, neque unum in alterum impingeret 
aut incurreret. 

Solemus tamen utiliter hujusmodi instantiis perse- 
cantibus subjungere instantias, quas meta^ persecationis 
appellare consuevimus: veluti quod in iis, quae dixi- 
muSy una actio in diverso genere aliam non perturbet 



this Vermieuiu8 in the skin a living 
creature. Such is not the case. It 
is caused by the obstruction of the 
foimtaina or glands placed imme- 
diately onder the skin, from which 
a minute pipe carries off the per- 
^ spiration. Gf. supra, II. 34. By 
" figuram dissimilarem partium/' I 
tuppose, is meant a general figure 



distinct from the structure of its 
parta. This is a striking coUection 
of exampleSy suggestive, but with- 
out any order. 

^ This refers to the Theory of 
Vision, whlch tried to account for 
ita phenomena by fihns thrown off. 
See HerschePs Discourse, § 273. 

T 2 
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ant impediat ; cum tamen in eodem genere nna 
domet et extinguat: veluti, lux solis, laeem cicindels; 
sonitus bombardae, vocem ; foitior odor, delicatioran ; 
intensior calor, remissiorem; lamina ferri int^posita 
inter magnetem et aliud ferrum, operationem mag- 
netis. Verum de his quoque, inter adminicula induo- 
Hanisj erit proprius dicendi locns. 

XLIV. 

Atque de instantiis, quie juvant sensum, jam dictam 
est : quse praecipui usus sunt ad partem informativam^. 
Informatio enim incipit a sensu. At uniyersum nego- 
tium desinit in opera: atque quenmdmodum illnd 
principium, ita hoc finis rei est. Sequentur itaque in- 
stantiie prsecipui usus ad partem opertUitam. Ese ge- 
nere duse sunt, numero septem : quas uniyersas, gene- 
rali nomine, instantias jn-actims appellare consuevimos. 
Operativce autera partis vitia duo, totidemque dignitates 
instantiarum in genere. Aut enim fallit operatio, aut 
onerat nimis. Fallit operatio maxime (prsesertim post 
diligentem naturarum inquisitionem) propter male de- 
terminatas et mensuratas corporum vires et actiones. 
Vires autem et actiones corporum circumscribuntur et 
mensurantur, aut per spatia loci, aut per momenta tem- 
poris, aut per unionem quanti, aut per praedominantiam 
virtutis : quae quatuor, nisi fiierint probe et diligenter 
pensitata, erunt fortasse scientiae speculatione quidem 
pulchrae, sed opere inactivae. Instantias vero quatuor 
itidem, quse huc referuntur, uno nomine instantias ma- 
themaiicas vocamus, et instantias mensurie. 

^ We come now to the third di- operativa,*' or the Mathematical In- 

vision of the Prerogatives of In- stances; and (2) thoae which re- 

stances — " Instances tending to lieve " prazis" from too great a load 

Practice : " theae are suhdivided of facts, and from being too kbori- 

under two heads. (1) Those which oua; which he terms pnpitums ot 

correct the mistakes of the " pars benevoknt Inataiicea. 
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Onerosa autem fit praxis, vel propter misturam re- 
rum inutilium: vel propter multiplicationem instru- 
mentorum; vel propter molem materiee et corporum, 
quie ad aliquod opus requiri contigerint. Itaque ese 
instantise in pretio esse debent^ quse aut diriguut ope- 
rativam ad ea quse maxime hominum intersunt; aut 
quse parcunt instrumentis ; aut quse parcunt materise 
sive supellectili. Eas autem tres instantias, quse huc 
pertinent, uno nomine instantias propitias sive bene- 
volas vocamus. Itaque de his septem instantiis jam 
sigillatim dicemus : atque cum iis partem illam de prse- 
rogativis sive dignitatibus instantiarum claudemus. 

XLV. 

Inter prcerogativas instantiarumy ponemus loco vice- 
simo primo instantias virg(By sive radii i quas etiam tn- 
stantias perlaiionisj vel de non tdtra appellare consue- 
vimus^. Virtutes enim rerum et motus operantur et 
expediuntur per spatia, non indefinita aut fortuita, sed 
flnita et certa; quse ut in singulis naturis inquisitis 
teneantur et notentnr, plurimum interest practicse ; 
non solum ad hoc ut non fallat^ sed etiam ut magis sit 
aucta et potens. Etenim interdum datur virtutes pro- 
ducere, et distantias tanquam retrahere in propius ; ut 
in perspicillis. 

Atque plurimse virtutes operantur et afficiunt tan- 
tum per tactum manifestum ; ut fit in percussione cor- 
porum, ubi alterum non summovet alterum, nisi impel- 
lens impulsum tangat. Etiam medicinse, quse exterius 
applicantur, ut unguenta, emplastra, non exercent vires 
suas, nisi per tactum corporis. Denique objecta sen- 

M ''€^8 iD which thiiigs are to the Hygrometar, the Seztant, &c. 

be mearared in respect to their re- For the Yalue and the standards 

4ation to tpace** Under this will of correct Meaaure, see Herschefs 

oome all Astronomical InstmmeBta; Diaconrse, ( 1 15-124. 
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snani, tactus et gustus, non feriunt nid contigua or- 
ganis. 

Sunt et aliffi yirtutes qu» operantnr ad distantiam, 
Yerum valde exiguam, quarum pancse adhuc notate 
sunt^ cum tamen plures sint quam homines suspicen- 
tur : ut (capiendo exempla ex vulgatis) cnm succinum 
aut gagates trahunt paleas ; bullie approzimatae solyunt 
buUas ; medicinie nonnullie purgatiyse elicinnt hnmores 
ex alto, et hujusmodi. At virtus illa magnetica, per 
quam ferrum et magnes, vel magnetes, invicem coeunt, 
operatur intra orbem yirtutis certum, sed parvnm ; ubi 
contra, si sit aliqua yirtus magnetica emanans ab ipsa 
terra (paulo nimirum interiore) super acum ferream, 
quatenus ad verticitatem, operatio fiat ad distantiam 
magnam. 

Rursus, si sit aliqua vis magnetica, quae operetur per 
consensum inter globum terrse et ponderosa, aut inter 
globum lunse et aquas maris, (quse maxime credibilis 
videtur in fluxibus et refluxibus semi-menstruis^) aut 
inter coelum stellatum et planetas, per quam evocentar 
et attollantur ad sua apogsea ; hsec omnia operantur ad 
distantias admodum longinquas. Inveniuntur et quas- 
dam inflammationes sive conceptiones flammse, qute 
fiunt ad distantias bene magnas, in aliquibus materiis; 
ut referunt de naphtha Babylonica^^. Calores etiam 
insinuant se per distantias amplas ; quod etiam faciunt 
frigora : adeo ut babitantibus circa Canadam moles sive 
massse glaciales, quse abrumpuntur et natant per ocea* 
num septentrionalem, et deferuntur per Atlanticum 
versus illas oras, percipiantur et incutiant frigora e lon- 

^ Cf. Bupr. II. 36. ex. I. (note 7.) hood of Babylon. It is also caHed 

^^ NaphUiaiscalled^Babylonica'* " Oleum Medicum." Herodotiifl 

because a vast quantity of Bitumen notioes it, and calla it av^aXn». 

was obtained from the neighbour- I. 179. 
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ginquo. Odores quoque (licet in his videatur semper 
esse qusedam emissio corporea) operantur ad distantias 
notabiles; ut evenire solet navigantibus juxta litora 
Floridse, aut etiam nonnuUa Hispaniee, ubi sunt sylvse 
totsd ex arboribus limonum, aurantionmi^, et hujusmodi 
plantarum odoratarum, aut frutices rorismarini, majo- 
ranse, et similium. Postremo radiationes lucis et im- 
pressiones sonorum operantur scilicet ad distantias spa- 
tiosas. 

Verum hsec omnia, utcunque operentur ad distantias 
parvas sive magnas, operantur certe ad finitas et naturse 
notas, ut sit quiddam non tdtra ; idque pro rationibus, 
aut molis seu quanti corporum, aut vigoris et debili- 
tatis virtutum; aut iavoribus et impedimentis medio- 
rum; quse onmia in computationem venire et notari 
debent. Quinetiam mensurse motuum violentorum, 
(quos vocant) ut missiliumy tormentorum, rotarum/ et 
similium, cum hse quoque manifesto suos habeant li- 
mites certos, notandee sunt. 

Inveniuntur etiam quidam motus et virtutes contra- 
riae illis, quse operantur per tactum et non ad distans ; 
quae operantur scilicet ad distaus, et non ad tactum ; 
et rursus^ quae operantur remissius ad distantiam mino- 
rem, et fortius ad distantiam majorem. Etenim visio 
non bene transigitur ad tactum, sed indiget medio et 
distantia. ' Licet meminerim, me audisse ex relatione 
cujusdam fide digni, quod ipse in curandis oculorum 
suorum cataractis (erat autem cura talis, ut immitte- 
retur festuca^^ quaedam parva argentea intra primam 



^ AurmUiorum: Oranges. It is 
an Arabian word naranja, and is 
aaid to be originally derived from 
the Sanscrit. (Notes and Queries» 
No. 278.) Lmon ia also said to 
come from the Arabic. See Trench 



on English Pkst and Present. 
Lect. i. 

^' Fettuca is the Greek KdfKfxit, a 
mote> or bit of atraw; here, a nee- 
dle. It ia to be feazed that the pati- 
ent'8 declaration was not worth mnch. 
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oculi tunicam, quae pelliculam iUam cataractae remo- 
veret et truderet in angulum oculi) clarissime yidisBet 
festucam illam supra ipsam pupillam moventem. Quod 
utcunque verum esse poesit^ manifestum est, majon 
corpora non bene aut distincte cemi, nisi in cuspide 
coni, coeuntibus radiis objecti ad nonnullam diBtantiam. 
Quin etiam in senibus oculus melius cemit remoto ob- 
jecto paulo longius, quam propius. In missilibus autem 
certum est, percussionem non fieri tam fortem ad dis- 
tantiam nimis parvam, quam paulo post^. Hsc itaque 
et similia in mensuris motuum quoad distantias no- 
tanda sunt. 

£st et aliud genus mensurse localis motuum, quod 
non prsetermittendum est. Illud vero pertinet ad mo- 
tus non progressivos^ sed spbsericos ; hoc est, ad ex- 
pansionem corporam in majorem sphseram, aut con- 
tractionem in minorem ^. Inquirendum enim est inter 
mensuras istas motuum, quantam compressionem aat 
extensionem corpora (pro natura ipsorum) facile et 
libenter patiantur, et ad quem terminum reluctari in- 
cipiant, adeo ut ad extremum non tdtra ferant ; ut cum 
vesica inflata comprimitur, sustinet illa compressionem 
nonnuUam aeris ; sed si major fuerit, non patitur aer, 
sed rumpitur vesica. 

At nos hoc ipsum subtiliore experimento magis ex- 
acte probavimus. Accepimus enim campanulam ex 
metallo, leviorem scilicet et tenuiorem, quali ad exci- 
piendum salem utimur ; eamque in pelvim aquse immi- 
simus, ita ut deportaret secum aerem, qui continebatur 

^'^ This is not the case. The con was ignorant of the pressure oi 

Initial Velocity is the greatest, un- the Atmosphere. The " Abhorren- 

le88 the ball be travelling down- tia vacui" was believed in till after 

wards. the time of Torricelli. Cf. supr. I. 

^ lliis, (and especially the expe- 66 ; and Herschel^s DiscourBe, § 

riment of the egg,) shews that Ba- 344 — 346. 
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' m'"concavo usque ad fundiira pelviB. Loeaveramus 
autem prius globulum in fundo pelviB, super quem 
campanula imponeuda esaet. Quare illud eveniebat, 
ut 81 globulus ille eRset minusculus (pro ratione con- 
cavi) reciperet se aer in locum minorem, et contrude- 
retur solum, non extruderetur. Quod si grandioris 
esset magnitudinis, quam ut aer libenter cederet, tum 
aer majoris pressuric impatieus, campanulnm ex aliqua 
parte elevabat, et in bullis ascendebat. 

Ktiam ad probandum qualem extensionem (non mi- 
nus quam compressionem) pateretur aer, tale quippiam 
practicavimus. Ovum vitrenm accepimus, cum parvo 
foramine in uno extremo ovi. Aerem per foraraen 
exsuctione forti attraximus, et statim digito foramen 
illud obturavimus; et ovum in aquam immorsiiims, et 
dein digitum removimus. Aer vero tensura illa per 
exsuctionem facta tortus, et magis quam pro natura sua 
dilatatus, ideoque se recipere et contrahere nitens (ita 
ut si ovum illud in aquam non fuisset immersum, ae- 
rera ipsum traxisset cum sibilo) aquam traxit ad tale 
quaotum, quale sufficere posset ad boc, ut aei- autiquam 
recuperaret spbceram sive dimensionem. 

Atque certum est, corpora tenuiora (quale est aer) 
pati contractionem uonnullam notabilem, ut dictum 
est : at corpora tangibilia (quale est aqua) multo 
a(griu8, et ad minus spatium patiuntur compressio- 
nejn. Qualem autem patiatur, tali experimento inqui- 
sivimus. 

Fieri fecimns globum ex plumbo cavum, qul duaa 
circiter pintas vinarias contineret ; eumque satis por 
latera crassum; ut majorem vim sustineret. In illum 
aquam immisimus, per foramen aiicubi factura ; atque 
foramen illud, postquara globus aqua impletus fuisset, 
idumbo liquefacto obturavimus, ut gloLus deveniret 
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plane consolidatus. Dein globum foiti malleo ad duo 
latera adversa complanayimus ; ex quo necesse foit 
aqnam in minus contrahi, cum sphsera figurarum sit 
capacissima. Deinde, cum malleatio non amplius suf- 
ficeret, eegrius se recipiente aqua, molendino seu torca- 
lari usi sumus; ut tandem aqua, impatiens pressune 
ulterioris, per solida plumbi (instar roris delicati) ez- 
stillaret. Postea, quantum spatii per eam compressio- 
nem imminutum foret^ computavimus : atque tantam 
compressionem passam esse aquam (sed violentia magna 
subactam) intelleximus. 

At solidiora, sicca, aut magis compacta, qualia sunt 
lapides et ligna, necnon metalla, multo adhuc minorem 
compressionem aut extensionem, et fere imperceptibi- 
lem ferunt ; sed vel fractione, vel progressione, vel aliis 
pertentationibus se liberant, ut in curvationibus ligni 
aut metalli, horologiis moventibus per complicationem 
laminae, missilibus, malleationibus, et innumeris aliis 
motibus apparet. Atque hsec omnia cum mensuris suis 
in indagatione naturse notanda et exploranda sunt ; aut 
in certitudine sua, aut per aestimativas, aut per compa- 
rativas, prout dabitur copia. 

XLVI. 

Inter prcerogativas instantiarum ponemus loco vice- 
simo secundo instantias currictili, quas etiam instantias 
ad aqmm appellare consuevimus ^^ ; sumpto vocabulo a 
clepsydris apud antiquos, in quas infiindebatur aqua 



^i Thope Instances correspond to 
the last ; with respect to /ti?i«, how- 
ever, and not to space, The Cal- 
culua is a good iUustration of 
parts of both the chapten. Many 
of Bacon'8 suggestions and guesses 
have been verified : and what he 
himself counted as dreams, have 



been proved solid trutbs. But 
this chapter, in its iUustration of the 
transmission of light from the Stars, 
and the way in which bis '* dubita- 
tio plane monstrosa" was ezploded, 
sbew us how the ignorance of bis 
day dragged bim downwards. 
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loeo arense. Eae mensurant naturara per momenta 
temporis, quemadmodum inslan(i(B mrgfB per gradus 
spatii. Omnia enim motus sivc actio naturalis trans- 
igitur in tempore; alius Telocius, alius tardius, sed 
ntcunque momentis certis, et natune notis. Etiam illie 
actiones, qute subito videntur operari, et in ictn oculi 
(ut loquimur), doprehenduntur recipere majus et mintis 
quoad tempus. 

Primo itaque videraus, restitntiones corporura cee- 
lestiura fieri per tempora numerata ; etiara fluxus et 
refluxus maris. Latio autem gravium verens terrara, 
et levium versus ambitum coeli ^, fit per certa mo- 
menta, pro ratione corporis quod fertur, et medii. At 
velificationes navium, motus aQiraalium, perlationes 
missilium, oranes fiunt itidem per tempora (quantum 
ad summas) nnmerabilia. Calorem vero quod attinet, 
videmus pueros per hyemem raanus in flamma lavare, 
nec taraen uri ; et joculatores vasa plena vino ve! aqua 
per raotus agiles et sfqualos vertere deoraura, et sursum 
recuperare, non effuso liquore; et raulta liujusmodi. 
Nec rainus ipste corapressiones, et dilatationes, et enip- 
tiones corporum fiunt, alire velocius, aliie tardiua, pro 
natura corporis et raotns, sed per raoraenta certa. 
Quinetiam in explosione pluriuni bombardarum simul, 
qua; exaudluntur quandoquo ad distantiara triginta 
railliarium, pereipitur souus prius ab iis, qui prope 
absunt a loco ubi fit sonitus, qoara ab iis, qui longe- 
At in visu (cujus actio est pemicissima) liquet etiam 
requiri ad eum actuandum momenta certa teraporis; 
idque probatur ex iis, quje propter raotus velocitatem 
non cemuntur ; ut ex latione pilae ex sclopeto. Velocior 
enira est praetervolatio pilip, quara impressio speciei ejus, 
quae deferri poterat ad visum. 

■ «Cf. supr. 1.66. 
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Atque hoo, com similibtis» nobis quaDdoque dobil»- 
tionem peperit plane monstrosam; yidelicet^ ntram 
coeli sereni et stellati fisMsies ad idem tempns cematar 
quando vere existit^ an potins aliqnanto post ; et ntniin 
non sit (quatenns ad visom ccelestium) non miniis 
tempus Yerum, et tempus Tisnm, quam locus yeros, et 
locus visus, qui notatur ab astronomis in parallazibiis. 
Adeo incredibile nobis yidebatur» species dye radios 
corporum coelestium per tam immensa spatia millia- 
rium subito deferri posse ad yisum ; sed potius debere 
eas in tempore aliquo notabili delabi ®. Vemm illa 
dubitatio (quoad majus aliquod intervallum temporis 
inter tempus verum et Tisum) postea plane evanuit; 
reputantibus nobis jacturam illam infinitam, et diminu- 
tionem quanti, quatenus ad apparentiam inter corpus 
stellffi yeram et speciem visam, quie causatur a distsn- 
tia; atque simul notantibus ad quantam distantiam 
(sexaginta scilicet ad minimum milliariorum) corpora, 
eaque tantum albieantia, subito hic apud nos cenian- 
tur; cum dubium non sit, lueem coelestium, non tan- 
tum albedinis viyidum colorem, verum etiam omnis 
flammae (quse apud nos nota est) lucem, quoad vigo- 
rem radiationis, multis partibos excedere; etiam im- 
mensa illa velocitas in ipso corpore, quse ceraitur in 
motu diurao, (qua; etiam viros graves ita obstupefecit, 
ut mallent credere motum terrse) facit motum illum 
ejaculationis radioram ab ipsis (licet celeritate, ut dixi- 
mus, mirabilem) magis credibilem. Maxime vero om- 
nium nos movit, quod si interponeretur intervailum 

^ '* The measurement of the Ve- Brit. p. 468. Modera Physical Phi- 

locity of light, and the wonderful losophen have delighted to give 

consequences arising from it, are that honour to Hacon, which he so 

the hest commentaries on this pas- steadily refused to give to the great 

sage, and the highest eulogy on its men of his own age. 
Author." Playfair» Disc. iii. Encycl. 
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temporis aliquod notabile inter Teritatem et visum, 
foret ut specios, per nubea interim orientes, et siniilos 
meclii perturbationes, iutercipereutur sEcpenumero, et 
confunderentur. Atque de mensuris temporum sim- 
plicibus hscc dicta sint. 

Verum non solum qurerenda est mensura motuum 
et actiouum simpliciter, sed multo magis comparative: 
id enim eximii est usus, et ad plurima spectat. Atque 
videmus, flammam alicujus tormenti ignei citius cerni, 
quam souitus audiatur; licet necesse sit, pilam prius 
aerem percutere, quam flamma, qua; pone erat, exire 
potuerit ; fieri lioc autcm propter velociorem transac- 
tionem niotus lucis, quam eoni. Videmus etiara, spe- 
eies visibiles a visu citius excipi, quam dimitti ; unde 
fit, quod nervi fidium, digito impulsi, duplicentur, aut 
triplicentur, quoad speciem, quia species nova recipi- 
tnr, antequam prior diraittatur; ex quo etiam fit, ut 
annuli rotati videantur globosi, et fax ardens, itoctu 
velociter portata, conspiciatur caudata. Etiara ex hoc 
fundiiniento inaiqualitatis motuum quoad velocitatem, 
excogitavit GalilseuB causam fluxus et refiuxua maris, 
rotante terra velocius, aquis tardius; ideoque accumu- 
lantibus se aquis in sursum, et deinde per vices se 
reraittentibus in deorsum ; ut demonstratur in vase 
aquas incitatius movenfe. Sed boc commentus est 
concesso non concessibili (quod tcrra nempe movea- 
tur) ; ac etlam non bene infonnatus de oceani motu 
sexhorario. 

At exerapluni hujus rei, de qua agitur, vidclicet de 
coraparativis raensuris motuum, nequo solum rei ipsius, 
sed et usus insignis ejus, (de quo paulo ante loquuti 
sunms) erainet in cuniculis subterraneis, in quibus col- 
locatur pulvis pyrius; ubi iraraenste moles terrae, sedi- 
ficiorum. et similium, subvertuntur, et in altum jaciun- 
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tur, a pusilla quantitate pulveris pyrii ^* Cnjus caotti 
pro certa illa est» quod motuB dilatationis pulveris, qni 
impellit, multis partibuB sit pemicior quam motus 
gravitatis, per quem fieri possit aliqua reeistentia; 
adeo ut primus motus perfiinctus sit» antequam motus 
adversus inceperit; ut in principiis nullitas qmedam 
sit resistentise. Hinc etiam fit» quod in omni misdli, 
ictus non tam robuBtus, quam acutus et celer, ad per- 
lationem potissimum valeat. Neque etiam fieri potu- 
isset, ut parva quantitas spiritus animalis in animalibus, 
prsesertim in tam vastis corporibus, qualia sunt balaens 
aut elephanti, tantam molem corpoream flecteret et 
regeret ; nisi propter velocitatem motus spiritus, et be- 
betudinem corporese molis, quatenus ad expediendam 
suam resistentiam. 

Denique, hoc unum ex prsecipuis fiindamentis est ex- 
perimentorum magicorum, de quibus mox dicemus ; ubi 
scilicet parva moles materise longe majorem superat, et 
in ordinem redigit : hoc inquam ; si fieri possit ante- 
versio motuum per velocitatem unius, antequam alter 
se expediat. 

Postremo, hoc ipsum pritis et posterius in onmi ac- 
tione naturali notari debet; veluti quod in infusione 
rhabarbari eliciatur purgativa vis prius, astrictiva post ; 
simile quiddam etiam in infusione violarum in acetum 
experti sumus ; ubi primo excipitur suavis et delicatos 
floris odor ; post, pars floris magis terrea, quse odorem 
confundit. Itaque si infundantur violae per diem inte- 
grum, odor multo languidius excipitur : quod si infim- 
dantur per partem quartam horae tantum, et extrahan- 
tur ; et (quia paucus est spiritus odoratus, qui subsistit 



^ In describing Blasting, Bacon confuses the resistance of ineitness 
with that of gravity. 
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I viola) infundantur post mngulas quartas liorse violae 
novse et recentes ad sexies; tum ilemum nobilitatur j 
infueio, ita ut licet uon manBerint violse, utcunqae re- 
novatie, plus quam ad sesquibonim ; tamen permanserit 
odor gratissimus, et viola ipsa non inferior, ad annum 
integrum. Notandum tamen est, quod non se colligat 
odor ad vires suas plenas, nisi post mensem ab infu- 
sione. In distillationibus vero aromatum niaceratorum J 
in spiritu vini patet, quod surgat primo phlegma aque- 
um et inutile, deinde aqua plus habens ex spiritu vini, 
deinde post aqua plus habens ex aromate. Atque 1 
bujus generis quamplurima inveniuntur in distiUationi- 
bus notatu digna. Verum hsec sufficiant ad exempla. 

tXLVII. 
Inter prarogathas instantiaruin ponemus loco vice- 
no tertio instantie-s fjuanti, quas etiam doses naturce J 
(sumpto vocabulo a medicinis) vocare consuevinms'^. 
Eje sunt quae mensurant virtutes per qvanta corporum. 



' qvanli — giving the 
ralio of Quimtitf lo l'ower,JKiwever 
meaBured. This c1b«b would be 
peculiarly useful for Cheraistry and 
Medicine: for the eiactness of such 
pToporiions is the thing which ren- 
ders ChemiGtiT' a tnie Bcience. See 
Herschers Discouiee, $ ItS, it6. 
""d § 351. " Caleulation" is rank- 
ed by Condorcet with Observation 
and Experiment, when he is apeak- 
iog of Bacon'B "revelation of thc 
true method of itudying Nature." 
But Calculation, nnd quantitarive 
Meaaurement, are inalruments of 
diacorery nu how onalogous to the 
othei* two ; and as Dugald Stewart 
iayg, " Calculalion is ooly one of 
the mnny Arts hy which we are 
enahled to give a greatcr degree of 
nccurftcy lo iheir re«u]ts." Hc goes 
o aay, " The advaatages, whiub 



Natural Philosophy bas derired, in | 
modern times, from ihe Ariihmeti* I 
cal precision thus given lo Gcientific 
details, must be allowed to Ue im- 
menae ; and they would be well en- 
titled to aa ample illuatiation in a. 
system of Inductive Logic." D. 
Stewart'B Philosopby of tbe Human 
Mind, part II. chap. iv. aect. i. 
(note). Tbe statement respecting 
tbe velocity of deacent of bodies ia 
interesung, aa ahewing tbat thougb 
Bacon does not mention Galileo, he 
waa willing to accept aome of hia 
priDciplea. ForGaUleo wac tbe first 
person wha boldly denied ihe Ari- 
sIoteLian theaiB that bodies of un> 
equal weigbl fall equal dislances in 
unequal times; and proved his de- 
nial by the famous experiment of 
letling a lolb. and an ilb. weigbi fall 
froin ibe leaning Tower of Pisa, 
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et indicant quid quantum corparu iBciat ad modmn v^- 
tuHs. Ac primo sunt quaedam virtutes, quse non Bab- 
sistunt nisi in quanto cosmico^ hoc est, tali quanto quod 
habeat consensum tum configuratione et fitbrica uni- 
Yersi. Terra enim stat ; partes ejus cadunt. Aqus in 
maribus fluunt et refluunt ; in fluviis minime, nisi pa* 
ingressum maris. Deinde etiam onmes fere Yirtutes 
particulares secundum muUum aut parum corporis ope- 
rantur. Aquse largse non iacile corrumpuntur ; exi- 
guae cito. Mustum et cervisia maturescunt longe 
citius^ et fiunt potabilia in utribus parvis, quam in 
doliis magnis. Si herba ponatur in majore portione 
liquoris, fit infusio, magis quam imbibitio: si in mi- 
nore, fit imbibitio, magis quam infusio. Aliud igitar 
erga corpus humanum est balneum, aliud levis irro- 
ratio. Etiam parvi rores in aere nunquam cadunt» sed 
dissipantur, et cum aere incorporantur. Et videre est 
in aDhelitu super gemmas, parum illud humoris» quasi 
nubeculam vento dissipatam, continuo solvi. Etiam 
frustum ejusdem magnetis non trahit tantum ferri, 
quantum magnes integer. Sunt etiam virtutes, in qui- 
bus parvitas quanti magis potest; ut iu penetrationi- 
bus, stylus acutus citius penetrat, quam obtusus ; adamas 
punctuatus sculpit in vitro, et similia. 

Verum non hic morandum est in iDdefinitis» sed 
etiam de rationibus quanti corporis erga modum vir- 
tutis inquirendum. Proclive enim foret credere, quod 
rationes quanti rationes virtutis adsequarent ; ut si pila 
plumbea unius uncise caderet in tali tempore, pila un- 
ciarum duarum deberet cadere duplo celerius, quod 
falsissimum est ; nec eiedem rationes in omni genere 
virtutum valent, sed longe diversse. Itaque hae men- 
surse ex rebus ipsis petenda; sunt, et non ex verisifiiili- 
tudine, aut conjecturis. 
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I in omni inquisitione natura', t/itaiitum cor- 
poris requiratur ad aliquod efFectum, tanquain dosia, 
QOtaDdum ; et cautiones de nimis et pariim asper- 
gendfe. 

XLVIII. 

luter prarogativas instanlianm, pouemus loco vice- 
simo quarto imlantias tuctee, quas etiam instaHtias pr/n- 
dominanticB appellare consuevimua^. Ea: iudicant 
prfedominautiam et cessionem virtutum ad invicem ; 
et quse ex illis sit fortior et vincat, qua; inlirmior et 
succunibat. Sunt enim motus et nixus corporum com- 
positi, decompoBiti, et complicati, non minus quam 
corpora ipsa. Proponemus igitur prinium species jme- 
cipuaa motuum sive virtutum activarum; ut magis 
perspicua sit ipsarum coraparatio in robore, et exinde 
demonetratio atque desigiiatio instantianm IticttB et 
pradotninantits. 

(1.) Motus primus sit motus anUtypifE^ materi», 
quee inest in singulis portionibus ejus ; per quem plane 
annihilari non vult; ita ut nullum inceudium, nullum 
pondus, aut depressio, nulta violentia, nulla denique 
Betas aut diutuniitas temporis possit redigere aliquam 
vel minimam portionem materia; in nibilum, quiii illa 
et sit aliquid, et loci aliquid occupet, ot se, (in quali- 
cunque necessitate ponatur) vel formam nmtando vel 



t< By aa overught Bacoii gives 
tbe BUiie aecond name to tbese In- 
ilancei as he doGs to the tfaird cUss, 
vix. " InstantiEe OBteasiv» — quiu 
etiam elucesceDtiaB, sive JnatantiaB 
liberatBB et pradommanle», appel- 
lare consueviiniu." II. 14. In call- 
ing tbese instancea of Rematance, 
Bacon doea well enotigh : but wben 
he givei to tbem all the generic 
name of Motnt, it is not eo well. 
ypt h e UM« tbe tenn in a rery 



vague and improper nianner — in- 
cludiDg under it tendencies to re- 
sistance and inertia, and Ihe reaist- 
ance ta annibilation which ia foiuid 
in all auhtrlances. Motion (bo far 
as ao umple an operation can be 
deSned) ia rigblly defined by Epi- 
curus BS " Change of Place." 

6' Antitypia. The indestructi- 
biljt}' of Matter — a property (aa far 
aa we know) univeraal. 

U 
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locum, liberet ; yel, (si non dator copiii) ut est^ lab- 
sistat ; neque unquam res eo dereniat, ut aat nibil vt^ 
aut nullibi. Quem motum schola (quie semper feire et 
denominat et definit res, potius per effectus et inc<Hn- 
moda, quam per causas interiores) yel denotat per 
illud azioma, quod duo corpara non posnmi esse in «no 
loco; vel vocat motum, ne fiai penetratio dimemuh 
num^. Neque hujus motus exempla ppoponi oonseo- 
taneum est : inest enim onmi corpori. 

(2.) Sit motus secundus^ motus (quem a^ellamiu) 
neaniSy per quem corpora non patiuntur se ulla ex parte 
sui dirimi a contactu alterius corporis, at quse mi^ 
nezu et contactu gaudeant Quem motam acfaola voeai 
motum ne detur vacuum^ : veluti cum aqua attndutor 
sursum exsuctione, aut per fistulas; caro per ventosu; 
aut cum aqua sistitur, nec effluit in hydriis perfiHitiSi 
nisi os hvdrise ad immittendum aerem aperiatur: et io- 
numera id genus. 

(3.) Sit motus tertius, motus (quem appellamas) 
libertatis'^^ ; per quem corpora se liberare nituntur * 
pressura aut tensura prsetematurali, et restituere se in 
dimensum eorpori suo conveniens. Cujus motus etiam 
innumera sunt exempla : veluti (quatenus ad liberatio- 
nem a pressura) aquse in natando, aeris in volaodo; 
aquae in remigando, aeris in undulationibus ventorum» 
laminsc in horologiis. Nec ineleganter se ostendit 
motus aeris compressi in sclopetis ludicris puerorum, 
cum alnum aut simile quiddam excavant, et iniarciunt 
frusto alicujus radieis succulentffi, vel similium, ad 
utrosque fines ; deinde per embolum trudunt radicem 
vel hujusmodi farcimentum in foramen alterum : unde 
emittitur et ejicitur radix cum sonitu ad foramen alte- 

«8 Cf. Bupra, II. 36. Inst. 6. 70 ** Libertatis :" L c. the open- 

^ Cf. supra, I. 66. tion of Elasticity. 
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:, idque antequani tangattir a radioe, aut farcimento 
citimo, aut emboio. Quatenus vero ad Uberationem a 
tensura, ostendit se bic motiis in aere post exuctionem 
io oviB vitreia remanente, in chordis, in corio, et panno, 
resilientibus post tensuras suas, oisi tensur% illse per 
moraoi invaluerint, &ic. Atque hunc motiira schola 
Bub nomine motus exforma elementi iiinuit : satis qui- 
dem inscite, cum hic motus non taiitum ad aerem, 
aqaam, aut flammam pertineat. sed ad omnem diverei- 
tatem consistentiie: ut ligni, ferri, plumbi, panni, mem- 
brantp, &c, in quibus, singula corpora eua; hab«ut di- 
mensiouis modulum ; et ab eo legre ad spatium aliquod 
notabile abripiuntur. Verum quia motus iste libertatis 
omnium est maxime obvius, et ad infinita spectans, 
consultum fuerit eum bene et perspicue distinguere. 
Quidam enim valde negHgenter confundunt hunc rao- 
tum cum gemino illo motu antitypi^ et ne.rus; libera- 
tionem scilicet a presaura, cum motu antift/pue; a ten- 
sura, cum motu nejrus: ac si ideo cederent aut se dila- 
tarent corpora compressa, ne sequeretur pmetratio di- 
mensionian; ideo resilirent et contraherent se eorpora 
tensa, ne sequcretur vactmm. Atqui si aer compressus 
86 vellet recipere in densitatem aquie, aut lignum in 
densitatem lapidis, nil opua foret penetratione dimensio- 
num: et nihilominus longe major posset esse compres- 
sio Uiorum, quam illa ullo modo patiuntur. Eodem 
modo si aqua se dilatare vetlet in raritatem aeris, aut 
lapis in raritatera ligni, non opus foret vacito: et ta- 
men longe major posset fieri extensio eonim, quam illa 
ullo modo patiuntur. Itaque non reducitur res ad 
peneirationem dimensionum, et vacuum, nisi in ultimi- 
tatibus condensationis et rarefactionis ; cum tamen isti 
motus Jonge citra eas sistant et versentur; neque alind 
nnt. quam desideria corporum conservandi se in con- 
u 2 
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sistentiis suis, (sive, si malint» in formis snis) nec ab iis 
recedendi subito, nisi per modos suaves, ac per conseih 
sum alterentur. At longe magis necessarium est (quia 
multa secum trahit) ut intimetur hominibus, motom 
violentum^ (quem nos mechanicum^ Democritus, qui in 
motibus suis primis expediendis etiam inira mediocres 
philosophos ponendus est, motum pkyiB yocavit^) nil 
aliud esse quam motum libertatis, scilicet a compre»- 
sione ad relaxationem. Etenim in omni siYe simplici 
protrusione, sive volatu per aerem, non fit summotio 
aut latio localis, antequam partes corporis preetemata- 
raliter patiantur et comprimantur ab impellente. Tom 
vero partibus aliis alias per successionem trudentibofi^ 
fertur totum ; nec solum progrediendo, sed etiam ro- 
tando simul ; ut etiam hoc modo partes se liberare, aat 
magis ex sequo tolerare possint. Atque de hoc motu 
hactenus. 

(4.) Sit motus quartus, motus cui nomen dedimus 
motus hyles"^: qui motus antistrophus est quodammodo 
motui, de quo diximus, libertatis. Etenim in motu 
libertatis corpora novum dimensum, sive novam sph»- 
ram, sive novam dilatationem aut contractionem (haec 
enim verborum varietas idem innuit) exhorrent, respu- 
unt, fugiunt, et resilire ac veterem consistentiam reco- 
perare totis viribus contendunt. At contra in hoc moto 
hyleSy corpora novam sphseram sive dimensum appe- 
tunt ; atque ad illud libenter et propere, et quandoqoe 
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^^ Motus violens et naturalis. 
Cf. supr. 1. 1^, 

72 PlagtB, Cf. 8upr. 
(note 3.) 

73 Hyles, vXrjs, The capacity of 
expansion — the tendency of matter, 
under certain circumstanoes, to en- 
large its bulk — as is to be seen in 
the case of Heat, or of explosive 



substances. The acoount of tbe 
origin of Stalactites is a curioos in- 
stance of dogmatism withoot mbj 
truth. Soutbey, Thalaba II. 35, al- 
ludes to a similar belief that crystab 
are ice long congealed ; and in hia 
notes quotes as his authority Camil- 
lus Leonardua in bia « Mirror of 
Stones." 
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U^UBEamo tiixu (ut in pulvere pyrio) aspirant. In- 
struraenta autem hujns raotua, non sola certe, sed po- 
tentissima, aut saltem frequentissima, sunt calor et fri- 
gus. Exempli gratia: aer, si per tensuram (velut per 
exBuctionem in ovis vitreis) dilatetur, magno laborat 
desiderio seipsum restituendi. At adnioto calore, e 
contra appetit dilatari, et concupiscit novam spliseram, 
et transit et migrat in illam libenter, tanquam in no- 
vam fomiam (ut loquuntur.) Nec post dilatatlonem 
noiHiuIlam de reditu curat, nisi per admotionem frigidi 
ad eam invitetur; quse non reditus est, sed transmutatio 
rej)etita. Eodem modo et aqua, si per compreesionem 
arctetur, recalcitrat; et vult fieri qualis fuit, scilicet 
latior. At ei interveniat frigns intensura et continua- 
tum, mutat se sponte sua et libenter in condensationera 
glaciei : atque si plane continuetur frigus, nec a tepori- 
bus iQterrumpatur (ut fit iu speluncls et cavemis paulo 
profundioribus), vertitur in crystallum. aut materiam si- 
railem, nec unqUara restituitur. 

(5.) Sit motus quiiitua, motus continttaiimis^* : in- 
telligimus autera non continuntionis simplicis et pn- 
marix, cum corpore aliquo altero (nam ille est raotus 
ne^m); sed coutinuatiouis sui, in corpore certo. Cer- 
tissimum enim est, quod corpora orania solutionem 
continuttatis exhorreaut, alia magis. alia rainus, sed 
omnia aliquatenus. Nam ut in corporibus duris (veluti 
chaJybis. vitri) reluctatio contra diacontinuationem est 
niaxime robusta et valida; ita etiam in liquoribus, ubi 
^^essare aut languere saltem videtur motus ejusmodi, 
^■ipien DOn prorsus reperitur privatio ejus ; sed plane 

71 Tbis again a no motion at all, Sce (for the illuettaliona) supr. II, | 

but the eSect of Altraction of co- 35. " ClandeetiDe Inatances of Con* J 

beaioD, by which the particles of nitency." 
ihe Hune nuua arc kept together. 
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inest ipeis in grada tanqaam inflmo, et prodit 06 in 
experimentis plnrimis; sieat in ImlliB, in rotonditete 
gattarum, in filis tenuioribus stillioidioram, et in se- 
quacitate corpomm glutinosorum, et cgasaiodL Sed 
maxime omnium se ostendit appetitneF ist^ ai disecm- 
tinuatio tentetur usque ad fractiones miiioies. Nam 
in mortariis, poet contusionem ad eertum gndiim, ntm 
amplius operatur pistillum : aqua non snbintrot rmas 
minores : quin et ipse a^r, non obstante aubtllitate oor- 
poris ipsius, poros vasorum paulo solidionmi non pe^ 
transit subito, nec nisi per diutnmam itisinimtionem. 

(6.) Sit mottts sextus, motus qnem nominamiis mo* 
tum ad lucrum, sire motum indigenHa ^. Js est» per 
quem corpora, qoando versantur inter plane beteiuge^ 
nea et quasi inimica, si forte nanciscantnr eopiam ant 
commoditatem evitandi illa heterogenea, et se appS^ 
cand] ad magis cognata, (licet illa ipsa cognata talia 
fuerint, quae non habeant arctum consensum cum ipsis) 
tamen statim ea amplectuntur, et tanquam potiora ma- 
lunt; et lucri loco (unde vocabulum sumpsimus) hoc 
ponere videntur, tanquam talium corporum indiga. 
Exempli gratia : aurum, aut aliud metallum foliatnm, 
non delectatur a^re circumfuso. Itaque si corpus sIh 
quod tangibile et crassum nanciscatur, (ut digitum, pa- 
pyrum, quidvis aliud) adhseret statim^ nec fisicile divd- 
litur. Etiam papjrns, aut pannus, et hujusmodi, non 
bene se habent cum a^re, qui inseritur et commistQS 
est in ipsorum poris. Itaque aquam aut liquorem 



7* The motion of Preference j i. e. 
the tendency bodies have to unite 
with 8ome substances rather than 
others. Under this head might be 
placed all Chemical Affinities— (e. g. 
that of Oxygen in the Air for Iron.) 
Bacon of course knew nothing of 



these, or of Gapillffly Attnetiom 
with which he seems to confooiui 
this elective quality of Matter. Tbe 
old system of Sympatliies sdd An- 
tipathies had great weight wA 
him : though he was aware of suoT 
of the dieams connected with ^tum. 



■ LIB. II. 43. S95 

Hbenter imbibnnt, et aerem extenuiDaiit. Etiam sac- 
cbxrum, aut sjKiugia infuea in aquara aut viiuiiu, licet 
pars ipsorum emineat et looge attollatiu' supra viDuin 
aut aquam, tamea aquam aut vinum iiaulatim et per 
gradus attrahunt in sursum '^. 

Uiide o[)timua canou sumitur aperturj; et solutiouum 
corporum. Miasis euim corroBivis et aquis fortibua, 
qua: viam sibi aperiunt; si possit inveniri corpua pro- 
]>ort]onatum et magis coDseutiens et amicum corpori 
alicui Bolido, qaam illud cuni quo taDquam per uecesBi- 
tatem comDiiscetur ; statim se aperit et relaxat corpua, 
et illud alterum intro recipit, priore excluso aut sum- 
moto. Neque operatur, aut potest, iate motus ad lu- 
crum solummodo ad tactum, Nam electrica operatio 
(de qua Gilbertus et alii jtost eum tantas excitarunt 
fabulas) non alia eet quam corporis per fricationem 
levera cxcitati appetitus, qui aerem non bene tolerat, 
sed aliud taugibite mavult, si reperiatur tn proptu- 
quo '^. 

(7-) Sit motus septimuH, motus (quem appellamus) 
congregationis majori^^^; per quem corpora feruutur 
ad massas connaturalium auorum : gravia ad globum 
terrae; levia ad ambitum cceli. Hunc scbola uomiue 
tMotus iiaturalis iusignivit, levi coutemplatione : quia 
scilicet uil spectabile erat ab extra, quod eum motum 
cieret (itaque rebus ipsis innatum atque iusitum puta- 
Tit), aut forte quia nou oessat. Nec mirum : aemper 



^ This ia Budacious enougb, and 
" oorporis per fricaiionem levein ex- 
ciUIJ appetilua"&c.iH likely 10 throw 
btu bttle light on Ibe trutb, id com- 
pariaun «"ilh Gilben'a careful aiul 



tnitbM esp«ritnents. 

^B ThiB is the teaiteacy which di«* 
tinct builiea uf tbe Bonie nubalance 
have 10 coalesce when placed near 
one another : tiB wben two dropi 
of Quicksilver coming cloac to one 
another are mutually atlracted and 
faUintoone. Cf. kuix. I.06, 
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enim pnesto sunt coelum et terra ; cum e ooDtis CBHflc 
et origines plurimonim ex reliquis motibus interdom 
absint, interdum adsint. Itaque hunc, qoia non inter- 
mittit, sed ceeteris intermittentibus atatim oocurrit, 
perpetuum et proprium ; reliquos, ascititios pomit 
Est autem iste motus revera satis infirmua et hebes, 
tanquam is, qui (nisi sit moles corporis miyor) cseteris 
motibus, quandiu operantur, cedat et succumbat. At- 
que cum hic motus hominum cogitationes ita imple- 
Terit» ut fere reliquos motus occultaverit ; tamen pamm 
est quod homines de eo sciunt, sed in multb ciica iUom 
erroribus versantur. 

(8.) Sit motus octavus, motus cangregatumU minO' 
ris^ ; per quem partes homogenese in oorpore aliquo 
separant se ab heterogeneis» et co^unt inter sese ; p^ 
quem etiam corpora integra ex similitudine substantic 
se amplectuntur et fovent, et quandoque ad distantiam 
aliquam congregantur, attrahuntur, et conveniunt : vel- 
uti cum in lacte flos lactis post moram aliquam super- 
natat ; in vino fo^ces et tartarum subsidunt. Neque 
enim hacc fiunt per motum gravitatis et levitatis tan- 
tum, ut alioc ]iartes summitatem petant, aliae ad imam 
vergant; sed multo magis per desiderium homogeneo- 
rum inter se coeundi, et se uniendi. Difiert autem iste 
motus a motu indigentuBy in duobus. Uno, quod in 
motu indigenticB sit stimulus major naturse malignse et 
contrariae: at in hoc motu (si modo impedimenta et 
vincula absint (uniuntur partes per amicitiam, licet 
absit natura aliena quse litem moveat. Altero, quod 
arctior sit unio, et tanquam majore cum delectu. In 

79 Speciiic gravity accounts for be made use of ; as (e. g.) when car- 

most of theae cases, where homo- bonic add introdaced into lime- 

geneoua particles combine after mix- water causea the formation of Cir- 

ture. Other chemical means may bonate of Lime. 
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llo enim, mndo evitetur corpua inimicum, corpora J 
etiani non admodum cognata concurrunt: at in hoo ] 
coeunt substantiae, germana plane Bimilitudine devinc- 
tse; et confiantur tanquam in unum. Atque hic motus 
omnibus corporibus compositis inest; et se facile con- 
spiciendum in singulis daret, nisi ligaretur et fraeoaretur 
per alio8 corporum appetitus et necessitatee, qute istam 1 
coitionem disturbant. 

Ligatur autem motus iste plerumque tribus modis: 
torpore corponim ; frffino corporis dominantis ; et motu 
extemo. Ad torporem corporum quod attinet; cer- 
tum eet, inegse corporibus tangibilibus pigritiam quan- 
dam aecundum magis et minus. et exhorrentiam motus 
localis ; ut nisi excitentur. malint statu 8uo (prout sunt) 
esse contenta, quam in melius se expedire. Discutitur i 
autem iste torpor triplici auxilio: aut per calorem, aut ' 
per virtutem alicujus cognati corporis eminentem, aut 
per motum vividum et potentem. Atque primo quoad 
auxilium caloris: hinc fit, quod calor proountietur esse 
illnd quod separet heterogmeit, congreget homogenea, 
Quam definitionem Peripateticorum merito derisit Gil- 
bertus ; dicens, eam esse perinde ac si quis diceret ac 
definiret hominem illud esse, quod serat triticum, et 
plantet vinens : esse enini definitionem tantum per 
effectus, eosque particulares. Sed adhuc magis cul- 
panda est illa definitio; quia etiam effectus illi (qunlea 
quales sunt) non sunt ex proprietate caloris, sed tan- 
tum per accidens, (idem enim facit frigus, ut postea 
dicemus) nempe ex desiderio partium homogeneanim 
coemidit adjuvante tantum calore ad discutiendum 
torporem, qui torpor desiderium illud antea ligaverat. 
Quoad vero auxilium virtutis inditai a corpore cognato ; 
illud mirabiliter elucescit in magnete armato, qui ex> 
citat in ferro virtutem detiuendi ferrum per similita- 
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dineni subfltantii^ discoaBa totpora fefti per ▼irtateni 
magiietifli. Qaoad Tero anxiHnm motas, ooospieitQr 
iUnd in sagittis lignmsi cuspide etiam l^nea: qne 
altina penetiant in alia ligna* qoam si ftrigrtant amatft 
ferro, per edmilitudinem Bubatafitisei diacmaao torpoie 
ligni per motum colerem: de qniboa duobiiB expeii- 
mmitis etiam in aphorismo de instantiis damdeftimi 
diximus^. 

Ligatio Tero motns congregationu minatiSf qos fit 
per Ihenum corporis dominantia, coniqpicitar in soln- 
tione sanguinis et nrinamm per firigus. Qoamdia emin 
repleta fnerint corpora illa spiritu agUi, qui singolis 
eorum partes eujnacunque generifl^ ipee ut dominns 
totinfl, ordinat et oohibet ; tamdiu non coeunt hetero- 
genea propter firaenum : sed poatqnam iUe spiritns efa- 
poraTorit, aut suffoeatus fuerit fier fiigufi, tmn solnte 
portes a frseno, co^nt secundum desiderium suoin 
naturale. Atque ideo fit» ut omnia corpora» quas con- 
tinent spiritnm acrem, (ut sales, et hujusmodi) durent 
et non solvantur, ob firaennm permanens et durabile 
spiritus dominantis et imperiosi. 

Ligatio vero motus congregationis minoris^ quse fit 
per motum extemum, maxime conspicitur in agitatio- 
nibus corporum, per quas arcetur putrefactio. Onmis 
enim putrefactio fiindatur in congregatione homogene- 
orum; unde paulatim fit corruptio prioris (quam to- 
eant) formse, et generatio novse. Nam pntrefactionem, 
quie sternit Tiam ad generationem noT^ fi^rmse, prae- 
cedit solutio Teteris; quse est ipsa coitio ad homoge^ 
neam. £a vero, si non impedita fuerit, fit solutio 
simplex; sin occurrant varia quse obstaot, sequuntnr 
putrefiEMl;ione8, quse sunt rudimenta generationis novffi. 

^ Supr. II. 25. 
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Mod si '(id quod iiunc agitor) fiat agitatio frequena 
per motum exteraum: tum vero motns iste coitionia 
(qni eet delicatus et mollis, et indiget quiete &h exter- 
nis) disturbatur et cessat ; ut fleri videmus in innume- 
rie : veluti, cum quotidiana agitatio aut profluentia 
aqase arceat putrefactionem ; venti arceant pestileu- 
tism aeris; grana in granariis versa et agitata maueant 
pura ; onmia denique agitata exterius noii iacile putre- 
fiant interius. 

Superest ut non omittatur coitio illa partium corpo- 
rum, unde fit prjecipue induratio et desiccatio. Post- 
quam enim spiritug, aut humidum in spiritum versum, 
evolaverit in aliquo corpore porosiore, (ut in ligno, 
oese, membrana, et hujusmodi) tum partes crassiorea 
tnajore nixu contrahuntur et coeunt, unde sequituf iu- 
duratio aut desiccatio : quod existintamus fieri, non 
tam ob motum ne^tis, ne delnr vacuum, quam pet 
tnotum istnm amicitix et unionis. 

Ad coitionem vero ad distaus quod attinet, ea infre- 
quens est et rara: et tamen in pluribus iiiest, quam 
quibus observatur. Hujus simulacra sunt, cum bulla 
solvit butlam; medicamenta ex similitudine subetsntix 
trahunt humores ; chorda iu diversis fidibua ad uniso- 
num moveat chordam ; et hujusmodi. Etiam Ju spiri- 
tibus animalium hunc motum vigere existimamua, sed 
plane incognitum. At eminet certe in magnete, et 
ferro excito. Cum autem de motibus magnetia loqui- 
mur, distinguendi plane sunt. Quatuor enim virtutes 
sive operationes sunt in magnete, quEe non coufDndi, 
sed separari debent ; licet admiratio hominum et stu- 
por eas commiscuerit. Una, coitionis maguetis ad . 
magnetcm, vel ferri ad magnetem, vel ferri exciti ad | 
ferrum, Secunda, veiticitatis ejus ad septentriones et 
austrum, atque simul declinatiouis ejus. Tertia, peue- 
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trationis ejos per aurnm, vitrum, lapidem, omnia. 
Quarta» communicationis virtutis ejus de lapide in fer- 
rum, et de ferro in ferrum, absque communicatione 
8ub6tanti». Verum hoc loco de prima virtute ejus 
tantum loquimur, videlicet coitionis. Insignis etiam 
est motus coitionis aigenti vivi et auri ; adeo ut aurum 
alliciat argentum vivum licet confectum in unguenta : 
atque operarii inter vapores argenti viyi soleant tenere 
in ore iVustum auri ad colligendas emissiones aigenti 
vivi, alias crania et ossa eorum invasuras ; unde etiam 
frustum illud paulo post albescit. Atque de motu 
cmgregaiionis minoris hsec dicta sint. 

(9«) Sit motus nonus, motus niagneticus^^ ; qui licet 
sit ex genere motus congregationis minoris^ tamen si 
operetur ad distantias magnas, et super massas rerum 
magnas, inquisitionem meretur separatam; pnesertim 
si nec incipiat a tactu, quemadmodum plurimi, nec 
perducat actionem ad tactum, quemadmodum omnes 
motus congregativi ; sed corpora tantum elevet, aut ea 
intumescere faciat, nec quicquam ultra. Nam si luna 
attollat aquas, aut turgescere aut intumescere faciat 
humida ; aut ccelum stellatum attrahat planetas versus 
sua apogsea ; aut sol alliget astra Veneris et Mercurii, 
ne longius absint a corpore ejus, quam ad distantiam 
certam ; videntur hi motus nec sub congregatione ma- 
jorCy nec sub congregaMone minore bene collocari, sed 
esse tanquam congregativa media et imperfecta, ideo- 
que speciem debere constituere propriam. 

(10.) Sit motus decimus, mottts fug(B^ ; motus sci- 



81 This 18 an attempt at explana- 
tion of some of the probable tniths 
(to Bacon only probable) of Gravity^ 
by Magnetism. 

^ T^ is a rough deacription of 
that which is now known as RepMl' 



iion, Newton'8 expenmenta proved 
that a len8 placed on a flat glass re- 
mained at a distance of -liyth of an 
inch from it. The cause of this 
Repulsion may be the aabtle sub- 
8tanoe Heat, if Heat be indeed ma- 
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^tcet motui cotigregaiioitis vtinoris contrariue ; per 
quem corpora ex antipathia fugiunt et fugant inimica, 
seque ab illia separaut, aut cum illis miscere se recusant. 
Quamvj8 enim videri possit in aliquibus liic motus esae 
motus tantum per accideua, aut per consequens, re- 
spectu motua coiigreyalionis minoris, qiiia nequeunt 
coire homogenea, iiisi beterogeneis exclusis et remotis: 
tamen ponendus est motus iste per se, et in speciem 
constituendus, quia in multis appetitus yujfffi cemitur 
magis priucipalis, quam appetitug coitiunis. 

Eminet autem hic motus insigniter iu escretionibus I 
animalium ; nec minus etiam in seiisuum nonnullorum 1 
odiosis objeetis, prtecipue in olfaetu et gustu. Odor I 
cnim foetidus ita rejicitur ab olfactu, ut etiara inducat 
in 08 stomachi motum expulsionis per conseneum ; 
sapor amarus et borridus ita rejicitur a palato aut gut- 
ture, ut iuducat per conseiisum capitis conquassationem . 
et horroreni. Vertmtamen etiam in aliis locum habet | 
iste motus. Conspicitur enim in antiperistasibus** nou- 
nullis ; ut in aeris modia regione, cujus frigora videntur ] 
esae rejectioues natura; frigida* ex confiniis coelestium; ■ 
quemadmodum etiam videntur magni illi fervores et | 
iuflammatioiies, qusc inveniuutur in locis subterraneiar f 
esse rejectiones uatunc calidEG ab iuterioribus terrEe.1 
Calor enim et friguti, si fiierint in quanto minore, se | 
invicem perimunt; sin fuerint in massis majoribus, et 1 
tanquam justis exercitibtis, tum vero per conflictum se j 
locis invicem summoveut, et ejiciunt. Etiam tradunt, 1 



terial. And Boecovich boldi thal 
ihe atoms of which a body 

difiering in intensity aod in kind 
accoriliDg to the distance. 'Vhs beal 
and " ghnog" Instance of Repul- 
mon would be the action uf lh« 



«iroilar polet of two Magnela. See 
EiccouDt of tbe Nov. Org. publiehed 
eaeb other with b force in the Library of Useful Knowledge, 
No. 2, p. 18-29. 

« Cf. anpr. H. u. InBt, a4; ""d I 
II. »7- 
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dnnaiiioiniim et odorifeja, dto joKto btrinos et Um 
fiaetida» dintius odoiem fetinare, qm& recnafuit exiie e( 
oommisceri cum fioetidis. Certe argentnm viyiim* qnod 
alias fle reuniret in corpus integram, profaibetnr p^ 
«divam faominis, ant axungiam^ p<Nrci, aafc terebin- 
tfainam, et hnjasmodi, ne parte^ qna coeant ; propter 
malnm consraanm quem babent cnm hujnamodi corpop 
ribna; a quibna undiqne circnmfueie ee retrahnnt; 
adeo nt finftior sit earum /tiga ab irtis interjaoenti^ 
bus, quam desiderium uniendi se cum partibns soi 
similibas : id quod Tocant mcrH/icatianem aigenti Tiri. 
Etiam qnod olenm cum aqua non misceatnr, non 
tantnm in causa est dif&rentia leritatis; aed mahw 
ipsorum consensus : ut videre est in spiritu witn, qui 
cnm lerior sit oleo, tamen se bene mtscet cmn aqua. 
Et mazime omnium insignis est motusyt^ tn nitafOb 
et hujusmodi corporibus cnidis, qufle flammam exhor* 
rent: ut in pulvere pjrio, argento yivo, necnon in 
auro. Fuffa vero ferri ab altero polo magnetis a Gil- 
berto bene notetur non eBseJuga propria^sed oonformi- 
taSy et coitio ad situm magis accommodatum. 

(11.) Sit motus undecimusy motus aisimilaiionu^^ 
sive multiplicationis sui, sive etiam generaHonis simplp- 
cis. Generationem autem simplicem dicimus non cor- 
porum integralium, ut in plantis, aut animalibus ; sed 
corporum similarium. Nempe per hunc motum cop- 
pora similaria vertunt corporo alia affinia, aut saltem 
bene disposita et prseparata, in substentiam et natunun 

^ Axungia, pig^s lard. Literally ments akin to themselves from 

the grease used for azles of wheels, other bodies, aad gMniryTfa»** tiicm; 

(axis, ungere.) as in the caae of flame which ooii- 

^ Motus 1 1-13 are all under the Bumes the Ozygen in varioua 



same class. — or the Btomach^ which accepts 

This motus assimilatioms is the and appliea whaterer can be torntd 

principle by which Chemical Agents into Blood, &c. 
disengage the particlea and ele- 
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aOSitfi^ut flamma, qn» super halitus et oleoaa Tiiultipli- 
cat fie. et generat novam tlainmam ; ner, qui euper 
aquam et aquea multiplicat se, et generat novum 
aerem ; spiritus vegetabilis et animalis, qui super teoui- 
ores parteB. tam aquei quam oieosi. in alimentts suis 
multiplicat ee, et generat novum spiritam ; partes so- 
lida> plantarum et animalium, veluti folium, l1o«, earo, 
08, et eic dc ceBteris, qu<e singulae ex succis alimento- 
rum ftsfljmilant, et generant suhstantiam Buccessivam 
et epiusiam^. Neque enim quenqnam cum Para- 
celso^' delirare juvet, qui (distillationibus euis scilicet 
occfecatus) nutritionem per Beparationera tantum fieri 
voluit: quodque in pane vel cibo lateat oculus, nasiu, 
cerebnim, jecur; in sueco terrse radix, foHum, floa, 
Etenim sicut faber ex mdi maa^ta lapidis vel ligni, per 
separationem et rejectionem superflui, educit folium, 
florem, ocutiim, nssuiii, mannm, pedem, et similia; ita 
Arclueum illum fabrum intemum ex alimento per 
separatioDcm et rejectionem educere singula membra 
et partes, asserit ille. Venim missis nugis. certisgi- 
mum est, partes singulas tam similares, quam organi- 
in v^etabilibue et animntibus, succos alimentorum 
rum fere communes, aut non multum iHversos, 
pHmo attrahere cum nonnullo delectu, deinde assimi- 
lare, et vertere in naturam suam. Neque as.nmilatio 
i«ta. aut generntio simpkx fit solum in oorporibua ani- 
Mfttb; verum et inaQimata ex hac re participant; Te- 



iP' 



M '" Bpiuaia — itcfovaia — dnily, or 
ever-reiiewed. Theword JBBouBed in 
the Lord'8 Pniyer, St. Matt. vi. 11. 
8? Tbeophraftiu Pancilsiu died 
A. D. 1541 : hia B^Btem had a pri> 
mary reference to niediciae : he was 
tu-ute, Bbd beyond his age in Che- 
mical knowled^. But his tbeoriei 



were moffi eitrevngant, deMTving 
Buon'8 wo«i " dtJiTtm." He w» 
full of the enalogy betwe«n tbe 
"Macrocosm" of external Nature, 
Rnd the "Microcoein" of Man. 
See HaUam, part I. cbap. \-it. % if- 
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luti de flamma et aere dictum est. Quinetiam spiritus 
emortuus, qui in omni tangibili animato oontinetur, id 
perpetuo agit, ut partes crastdores digerat et vertat in 
spiritum qui deinde exeat ; unde fit diminutio pondeiis 
et exsiccatio» ut alibi diximus. Neque etiam retpuenda 
est in assimiiatiane accretio illa, quam vulgo ab alimen- 
tatione distinguunt; veluti cum lutum inter lapillos 
concrescit, et vertitur in materiam lapideam ; squams 
circa dentes vertuntur in substantiam non minus du- 
lam, quam sunt dentes ipei, &c. Sumua enim in ea 
opinione, inesse corporibus omnibus desiderium assinu- 
landi, non minus quam co^undi ad homogenea : verum 
ligatur ista virtus, sicut et illa ; licet non iisdem mo- 
dis. Sed modos illos, necnon solutionem ab iisdem, 
omni diligentia inquirere oportet; quia pertinent ad 
senectutis refocillationem ^. Postremo videtnr notata 
dignum, quod in novem iHis motibus, de quibus dixi- 
mus, eorpora tantum naturse su» conservationem ap- 
petere videntur; in hoc decimo autem propagatio- 
nem^. 

(12.) Sit motus duodecimus, tnotus ejpcitationis^ ; 
qui motus videtur esse ex genere assimilationisy atque 
eo nomine quandoque a nobis promiscue vocatur. Est 
enim motus diffusivus, et communicativus, et transiti- 
vus, et multiplicativus, sicut et ille ; atque effectu (ut 
plurimum) consentiunt, lieet efficiendi modo et sub- 
jecto differant. Motus enim assimilationis procedit 

^ Baoon was full of the old Al- were the loth not the xith kind of 

chemist belief about the prolonga- Motue. 

tion of Life. And for himself he ^ The tendency to ezdte and 

waaeztremelyfeuicifiilaboutHealth. difiuae a quality» as Heat ia dif- 

He tells us many of hia favourite fiiaed, or aa the magnet gives to 

notiona aa to diet» &c. in the Sylva iron its own qualities without il 

Sylvarum. loeing them. 

^ Bacon here speaks aa if thia 
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tanquam cum imperio et potestate ; jubet enim et 
cogit assimilatum in assimilantem verti et mutari. At 
motus ewcitaiionis procedit tanquam arte et insinua- 
tione, et fiirtim ; et invitat tantum, et disponit excita^ 
tum ad naturam excitantis. Etiam motus assimilationis 
multiplicat et transformat corpora et substantias ; vel- 
uti plus fit flammae, plus aeris, plus spiritus, plus car- 
nis. At in motu ejpcitationis, multiplicantur et trans- 
eunt virtutes tantum ; et plus fit calidi, plus magnetici, 
plus putridi. Eminet autem iste motus prsecipue in 
calido et frigido. Neque enim calor diffimdit se in 
calefaciendo per communicationem primi caloris; sed 
tantum per ea^dtatuynem partium corporis ad motum 
illum, qui est forma calidi ; de quo in vindemialione 
prima de natura calidi diximus. Itaque ionge tardius 
et difficilius excitatur calor in lapide aut metallo, quam 
in aere; ob inhabilitatem et impromptitudinem cor- 
porum illorum ad motum iilum ; ita ut verisimile sit, 
posse esse interius versus viscera terrse materias, qu^ 
calefieri prorsus respuant; quia ob condensationem 
majorem spiritu ilio destituuntur, a quo motus iste 
ea^ciUUionis plerumque incipit. Similiter magnes induit 
ferrum nova partium dispositione, et motu conformi ; 
ipse autem nibil ex virtute perdit. Similiter fermen- 
tum panisy et flos cervisise ^^ et coagulum lactis, et non- 
nulla ex venenis, excitant et invitant motum in massa 
fiEuinariay aut cervisia» aut caseo, aut corpore humano 
successivum et continuatum; non tam ex vi exci- 
tentis, quam pra^dispositione et facili cessione ex- 
citati. 



91 FI08 cenrisi». ''Balin" or 
yeast. Cervisia was a Gallic name 
for Beer. '^Ex iiedem (finigibos) 
fiunl et potus» «ythum in ^gypto» 



ceUa et ceria in Hispttnia, cervisia, 
et plura genera in Galliay aliisque 
provinciia.*' Plin. 32. 35. 82. 
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(15.) Sit motns decimus tertius, nwlus impressimis^; 
qui motus est etiam ex genere motus assimilatiamSf 
estque ex diflfosivis motibus subtilissimus. Nobis an- 
tem visum est eum in speciem propriam oonstituerey 
propter diflferentiam insignem quam habet, erga priores 
duos. Motus enim assimilationis simplex oorpora ipsa 
transformat ; ita ut si toUas primum moTem^ nihil in- 
tersit ad ea quee sequuntur. Neque enim prima ao- 
censio in flammam, aut prima versio in aerem, aliquid 
fitcit ad flammam, aut aerem, in generatione sncceden- 
tem. Similiter, motus escitoHmis omnino manet, re- 
moto primo movente, ad tempora bene diutuma ; ut in 
corpore calefiEicto» remoto primo calore; in ferro excito, 
remoto magnete ; in massa fiBirinaria, remoto fermento. 
At motus impressioniSf licet sit difl^vus, et transiti- 
vus, tamen perpetuo pendere videtur ex primo mo- 
vente; adeo ut, sublato aut eessante illo, statim deficiat 
et pereat ; itaque etiam momento, aut saltem exiguo 
tempore transigitur. Quare motus illos assimilationis 
et ea^citationiSf motus generationis Jovis, quia generatio 
manet; hunc autem motum, motum generationis Sa- 
turni^ quia natus statim devoratur et absorbetur, appel- 
lare consuevimus. Manifestat se vero hic motus in 
tribus ; in lucis radiis ; sononim percussiouibus ; et 
magneticis, quatenus ad coramunicationem. Etenim, 
amota luce, statim pereunt colores, et reliquse imagines 
ejus ; amota percussione prima, et quassatione corporis 
inde facta, paulo post perit sonus. Lieet enim soni 
etiara in medio per ventos tanquam per undas agiten- 
tur^ ; taraen diligentius notandum est, quod sonus non 

92 The Motion of Impression oc- source of it : as in the case of rajs 

cure when there seems to be a con- of light. 

tinual communication of impulses ^ The propagation of Soond : 

from the body which is the original Bacon seems to have oome very 
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tatn diu durat, qu&m fit resonatto. Etcnim impulsff 
campana, sonus ad bene nmgnum tempus coutinuari 
Tidetur; unde quis facile in errorem labatur, si existi- 
met toto illo tempore aonuro tanquam natare et ha>rei 
in aere; quod falsissimum est. Etenim illa resonati 
Bon eat idem sonus numero, sed renovatur. Hoc auten 
manifestatur ex sedatione sive cobibitione corporis per- 
cusai. Si enim sistatur et detineatur campana fortitcr, 
et fiat immobilis, statim perit sonus, nec resonat ain*! 
plius: ut in chordis; si post primam pcrcussloncm t 
gatur chords, vel digito, ut in lyra ; vel calamo, ut i 
espinetis ; statim desinit resonatio. Magnete autcm 
remoto, statim ierrum decidit. Luna autem a mari 
non potest removeri ; nec terra a ponderoso dum cadit. 
Itaque de iliis nullum fieri potest experimentum ; sed 
ratio eadem cst. 

(14.) Sit motua deciroua quartus, motus configuratiO' 
nis, But sitas'^; per quem corpora ap|)etere videntur 
non coitionem, aut separationem aliquam ; sed situm, 
et collocationem, et configurationem cum aliis. Est au- 
tem iste motus valde abstrusus, nec beue inquisitus. 
Atque in quibusdam videtur quasi incausabilis ; licet 
revera (ut existimamus) non ita sit. Etenira si quac- 

,tur, cur potius ccelum volvatur ab oriente in occiden- 
tem, quam ab occidente in orientem: aut cur vertatur 
drca polos positos juxta ursas, potius quam circa orio- 

•m, aut ex alia aliqua parte coeli ? Videtur ista quse- 



ear (h« ■' undulatory theory ot tlieir own ceUiilBT or fibrouH stnie- 

bund," &g he holde Ihat it ih i^aHS- lures. To this cliiss Bai-on strani^ly 

i on from point to point, which he referB tbe direiTtion of the ce1e«tial 

iIU " reMnatio." motiona : and the pol&rity of the 

M This would apply to the Laws Needle. It Beems on the whole {] 

r Structure.by which^for example) trench upon the pronnce of " 

IryMali asBume alwaya Ih&i proper tens Schematismus." 
lape i or Tegelables foUow eoch 

X Z 
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stio tanquam qiuedam ecstasis ; cum iata potias ab ex- 
perientia, et ut positiva, recipi debeant. At in natma 
profecto sant qusedam ultima et incausabilia ; Teram 
hoc ex illis non esse videtar. Etenim hoc fieri existi- 
mamus ex quadam harmonia et consensu mundi^ qoi 
adhuc non venit in observationem^. Quod si recipiar 
tur motus terrse ab occidente in orientem ; esdem ma- 
nent qusestiones. Nam et ipsa super aliquos polos mo- 
vetur. Atque, cur tandem debeant isti poli coUocari 
magis ubi sunt, quam alibi ? Item verticitas, et diree- 
tio, et declinatio magnetis ad hunc motum referuntur. 
Etiam inveniuntur in corporibus tam naturalibus quam 
artificialibus, prsesertim consistentibus, et non fluidis, 
collocatio qusedam et positura partium, et tanquam 
villi et fibr», quse diligenter investigand8& sunt ; utpote 
sine quarum inventione corpora illa commode tractari 
aut regi non possunt. At circulationes illas in liquidis, 
per quas illa, dum pressa sint, antequam se liberare 
possunt, se invicem relevant, ut compressionem illam 
ex sequo tolerent, motui libertatis verius assignamus. 

(15.) Sit motus decimus quintus, motus pertransitio- 
nis^ 81 ve motus secundum meatus^; per quem virtutes 
corporum magis aut minus impediuntur, aut provehun- 
tur a mediis ipsorum, pro natura corporum et virtutum 
operantium, atque etiam medii. Aliud enim medium 
luci convenit, aliud sono, aliud calori et frigori, aliud 
virtutibus magneticis, nec non aliis nonnullis respec- 
tive. 

(16.) Sit motus decimus sextus, motus regius (ita 

^ This has been fulfilled, though which any agency is carried on; 

not as Bacon thought it would be, as when heat or light are modified 

by the discovery of the universal by passing through diflfefent sub- 

Law of Gravitation. stances. Under this head might be 

^ This clasa refers only to the placed the discusaion on "Motioo 

eSect caused by the medium through in Rensting Media*' in Dynamics. 
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aiim enra appellamus) sive poUticus^^ ; per quem 
partes in corpore aliqtio i^rfedominantes et imperantes, 
reliquas partes fncnant, domant, subigunt, ordinant, et 
cogunt eas adunari, separari, consistere, moveri, collo- 
cari, non ex desideriis euis, sed prout in ordine sit, et 
conducat ad bene esse partis illius imperantis ; adeo nt 
sit quasi rcgimen et politia quiedam, quam exereet pars 
regens in partes subditas. Eminet autem tiic raotus 
prsecipue in sj^irilibus animalium, qui motus omnes 
partium reliquarum, quamdiu ipse iu vlgore est, cou- 
teraperat. Invenitur autem in aliis corporibus in gradu 
inferiore ; queraadmodum dictum est de sanguine et 
urinis, qu(E non Bolvuntur, donec spiritus, qui partes 
earum cororaiscebat et cobibebat, emissus fuerit aut 
suffocatus. Neque iste motus omniuo spiritibua pro- 
prius est, licet in plerisque corporibus spiritus domi- 
nentur ob motum celerem, et penetrationem. Verun- 
tamen in corporibus magis condensatis, nec spiritu 1I- 
vido et vigente (qualis Inest argenlo vivo et vitriolo) 
repletis, domiuantur potius partes crassiores, adeo ut 
nisi frsenum et juguni boc arte aliqua excutiatur, de 
nova aliqua hujusniodi corporum transformatiniie mi- 
nimc sperandum sit. Ncque vero quispiam nos oblitos 
esse existimet ejus quod nunc agitur, quia. cum ista 
series et distributio motuum ad nil aliud spectet, qoam 
nt illorum prtpdominatitia per insf.antias luctfB melius 
inquiratur, jam iiiter motus ipsos prfedomtnantitE men- 
tionem faciamus. Non enini in descriptione niotns Istius 
regii, de prtBdominantia motuum aut virtutum tracta- 
mus, 8ed de prtEdomiiiantia jtartium in corporibus. 
Hfec enim ea eet prafdominantia, quae speciem istam 
motus peculiarem constituit. 

"^ Thia clasB is a vcry obscure or property in a Bubelance which 
It referR to that ruling power controU «11 the reet. 
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(17.) Sit motus decimufl septimas» matus rotatioiui 
spantaneus^; per quem oorpora mota gaadratia, et 
bene coUocata, natura 8ua fruuntur, atque seipfla se- 
quuntur, non aliud ; et tanquam proprioa petunt am* 
plexus. Etenim videntur corpora aut movOTe nne 
termino ; aut plane quiescere ; aut ferri ad terminum, 
ubi pro natura sua aut rotent, aut quieecant. Atque 
quse bene collocata sunt, gi motu gaadeant^ movrat per 
circulum : motu scilicet seterao et infinito. Qnse bene 
coUocata sunt, et motum exhorrent, proFBUs quiescunt 
Quse non bene coUocata sunt, movent in linea recta 
(tanquam tramite brevissimo) ad consortia suorom con- 
naturalium. Becipit autem motus iste rataiianis diffi»- 
rentias novem. Primam, centri sui, circa quod corp<»a 
movent : secundam, polorum suorum, supra quoa mo- 
vent : tertiam» circumferenti» sive ambitus aoi, prout 
distant a centro : quartam, incitationis Buae, prout cele- 
rius aut tardius rotant : quintam, consequutionis motus 
sui, veluti ab oriente in occidentem, aut ab occidente 
in orientem : sextam, declinationis a circulo perfecto 
per spiras longius aut propius distantes a centro suo : 
septiraam, declinationis a circulo perfecto per spiraB 
longius aut propius distantes a polis suis : octavam, 
distautise propioris aut longioris spirarum suarum ad 
invicem : nonam et ultimam, variationis ipsorum polo- 
rum, si sint mobiles : qijse ipsa ad rotationem non per- 
tinet, nisi fiat circulariter. Atque iste motus communi 
et inveterata opinione habetur pro proprio coelestium. 
Attamen gravis de illo motu lis est inter nonnullos 
tam ex antiquis quam modemis, qui rotatianem teme 
attribuerunt. At multo fortasse justior movetur con- 
troversia, (si modo res non sit omnino extra controver- 

^ Cf. sapra, II. 5. ad fio., and 11. sfi, ez. 3. 
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motus vidtilicet iste (conceBao qiiod terra stet) 
cfleli fiiiibus contincatur, an potius deaceiidat, et com- 
municetur oeri, et aquis. Motum autem rolationis in 
missilibus, ut in 8piculis, sagittiti, piiis eclopetorum, et 
fiimilibus, omuino ad motum libevlaHs rejicimus. 

(18.) Sit motus decimus octavus, motus ireptdationis, 
cui (ut ab astronomiB iutelligitur) non multum fidei 
adbibemus^-*. Nobis autem, corporum naturalium ap- 
petitus ubiquc eerio pcrscrutantibue, occurrit iste mo- 
tus; et constitui debere videtur in speciem. Est autem 
hic motus veluti aEterna; cujusdam captivitatis. Vide- 
licet ubi corpora non omnino pro natura sua l>ene 
locata, et tamcn non prorsus male se babentia, perpe- 
tuo trepidant, et irrequiete se agunt, nec statu suo 
contenta, uec ulterius ausa progredi. Talis invenitur 
motus in corde et pulsibus auimalium ; et neccsse est 
ut sit in omnibus corporibus, qufe statu aiicipiti ita 
deguut inter commoda et incommoda, ut distracta libe- 
rare se tentent, et denuo repulsam patiantur, et tamen 
perpetuo experiantur. 

(19.) Sit motus decimus nonus et postremus, motus 
ille cui vix uomen motus competit, et taiuen est plaue 
niotue. Quem motum, molam decubiivs, sive molum 
€j,'horrentiff< motus, vocare lieet'™. Per hunc motum 
terra stat mole sua, moventibus se extremis suis ia 
medium; non ad centrum imaginativum, sed ad unio- 
nem^. — Per hunc etiam appetltum omnia majorem iu 
modum condcnsata motum cxhorrent ; atque illis pro 
omui appetitu est non moveri; et licet infinitis modis 
vellioentur et provocentur ad motum, tamen naturam 

™ To this chas Bacon does not tilianfl of ibe word matvt, ia tt fair 

give much credit. It seema, how- Bperimen of Bacon's carelesrneBB in 

ever, that pulBation may be referretl Btyle. It i« a Btrange kind of Mo- 

a diiitinct kind of Mouod. lion, hring, in faci, inrrlia. 



_!•• This passage, from the repe- 



' Cf. Bupra, 11. 3S. 
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snam (quoad posrant) taentur. Qaod si ad motaiii 
oompellautar, tamen hoc agere semper yidentnr, ut 
quietem et statum suum recuperent, neque amplias 
moyeant. Atque circa hoc certe se agilia prcbent» et 
satis pemiciter et rapide (ut pertaesa et impatientis 
omnis morse) contendunt. Hujus autem appetitus 
imago ex parte tantum cemi potest; quia hic apad 
no6y ex subactione et concoctione ccelestium, onme 
tangibile non tantum non condensatum est ad ultimi- 
tatem, sed etiam cum spiritu nonnullo miscetor. 

Proposuimus itaque jam species, siye elementa sim- 
plicia motuum, appetituum» et yirtutum actiyaram» 
quse 8unt in natura maxime catholica. Neque param 
scientiee naturalis sub illis adumbratum eat. Non ne- 
gamus tamen, et alias species fortasse addi poflse; 
atque istas ipsas diyisiones secundum yeriores reram 
yenas transferri ; denique in minorem numerum posse 
redigi. Neque tamen hoc de diyisionibus aliquibus 
abstractis intelligimus : yeluti si quis dicat, corpora 
appetere vel conservationem, vel exaltationem, vel 
propagationem, vel fruitionem naturse suse : aut si quis 
dicat^ motus remm tendere ad conservationem et bo- 
num, vel universi, ut antitypiam et nexum ; vel uni- 
versitatum magnarum, ut motus congregatianis majoris, 
rotationisy et eshorrentiw motus ; vel formaram specia- 
lium, ut reliquos. Licet enim h»c vera sint, tamen 
nisi terminentur in materia et fabrica secundum veras 
lineas, speculativa sunt, et minus utilia. Interim suffi- 
cient, et boni erunt usus, ad pensitandas prtBdominan- 
tias virtutum, et exquirendas instantias luct^e ; id quod 
nunc agitur. 

Etenim ex his quos proposuimus motibus, alii pror- 
sus sunt invincibiles ; alii aliis sunt fortiores, et illos 
ligant, frsenant, disponunt; alii aliis longius jaculantur; 
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ftlii alio8 tempore et celeritate prievertunt ; alii alk 
fovent, roborant, ampHant, accelerant. 

Motus antitypife omnino est adamantinus et invind 
bilis. Utrura vero motna iiejnn sit invincibilis, adhuc 
hscremus. Neque enim pro certo affirmaverimus, 
ntmm detur vacuum, sive coacervatum, sive permis- 
tum^. At de illo nobis constat, rationem illam, pro- 
pter quam introductum est vacuum a Leucippo, et 
DemocritO'', (videlicet quod absque eo non possent ca- 
dem corpora comjilecti et implere majora et minora 
spatia) falsam esse. Est enim plane plica maierite^ 
complicantis et replicantis se per spatia inter cert 
fines absque interpositione vacui: neque est in i 
ex vacuo, bis millies (tantum enim ease oportet) plug'" 
quam in auro. Id quod ex potentissimis corporum 
pneumaticorum virtutibus, (quEe aliter tanquam pulve- 
res minuti natarent in vaciio) et multis aliis demffl 
Btrationibus, nobis satis liquct. fteliqui vero mott 
regunt et reguntur invicem, pro rationibus vigorni',* 
quanti, incitationis, ejaculationis, necnon tum auxilio- 
rum, tum impedimentorum, quiP occurrunt. 

Exempli gratia; magnes armatus nonnullus detinet 
et suspendit ferrum ad sexagecupluni pondus ipsius ; 
eo usque dominatur motus coiigregationis miiim-is, su- 
per rootum congregationis majoris ; quod si majug fu- 
erit ponduB, succumbit. Vectis tanti roboris sublevabit 
tantam pondus ; eo usque dominatur motus liberiatis 
Euper motum congregntionis majoris ; sin majus fuerit 
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3 Bacon hcre eeems to have bub- 
pected that the oidinarf nolton of a 
Vacuum was unfounded. Bul what 
doei he mean hj " Vacuum sive 
coacen'aium Biva permistum f" 
Below, II. 50, he «peakH of "Aer 
permiBtua" and " aer coacervatuB 
el rircurafusua," meaning, by the 



former, air mingkd with iiowdend 
eubstanceB, and by the lnlter, air "m 
bulk as it liea around asd upon 
Buch eubBtancee. 1 have ventui«d 
lo tranglate it " Vaeuum, eitbefj] 
tire or partial." 
* See supra, I.gi- 
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pondus, succumbit. Coriura tensum ad tenguram ta- 
lem non rumpitur ; eo usque dominatnr motus oantU 
nuatianis sup» motum teniurtB ; quod m ulterior fuerit 
tensura» rumpitur corium, et succumbit motus cantinih 
atianis. Aqna per rimam perforationis talis effluit; 
eo usque dominatur motus congregati4mi$ nugom 
super motum coi^nHationis ; quod si minor fuerit 
rima, succumbit; et vincit motus continwUioms. In 
pulvere sulphuris solius immissi in sdopetum oum ^la» 
et admoto igne, non emittitur pila ; in eo moius co»- 
gregaiionis majaris vindt motum hyles. At in pulvere 
pyrio immisso vincit motus hyles in sulphure ; adjutm 
motibus hyles et /ugtB in nitro. Et sic de aeterig. 
Etenim instantia luctee (qu» indicant pr^edominanHam 
virtutum, et secundum quas rattones et oalculos pne* 
dominentur et succumbant) aeri et sedula diligentia 
undique sunt conquirendae. 

£tiam modi et rationes ipsius succumbenti» mo- 
tuum diligenter sunt introspiciendee. Nempe, an om- 
nino cessent, vel potius usque nitantur, sed ligentur. 
Etenim in corporibus hic apud nos nulla vera est 
quieSy nec in integris, nec in partibus ; sed tantum se- 
cundum apparentiam. Quies autem ista apparens, 
causatur aut per (BquUibrium ; aut per absolutam pr^B- 
daminantiam motuum. Per iequilibrium^ ut in bilan- 
cibus, qu8D stant, si sequa sint pondera. Per pnBdami- 
nantiamj ut in hydriis perforatis, ubi quiescit aqua, et 
detinetur a decasu per pradominantiam motus nejms^. 
Notandum tamen est (ut diximus) quatenus nitantur 
motus illi succumbentes. Etenim si quis per luctam 
detineatur extensus in terra, brachiis et tibiis vinctis, 
aut aliter detentis ; atque ille tamen totis viribus re- 

4 Here again Bacon was in want of the knowledge of the iwessure of 
the Atmosphere. 
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' iurgere nitatur ; non est minor nixus, Ucet uon profi- 
dat. Hujus autem rei conditio, (scilicet utnim per 
pradominantiam motua succumbens quasi annihiletur; 
an potius continuetur nixu8, licet non conspiciatur) quae 
latet in conflictibus, apparebit fortasse in concurrentiis. 
Exempli gratia; fiat experimentum in sclopetis, utrum 
Bciopetus, pro taiito spatio, quo emittat pilam in linea 
directa, sive (ut vulgo loquuntur) in puncto blanco, 
debiliorem edat percussioDem ejaculando in eupra, ubi 
motus ictus est simplex, quam desuper, ubi motus gra- 
vitatis concurrit cum ictu. 

Etiam canones pr<pdo}ninantiarum, qui occurrunt, 
colligendi sunt. Vcluti, quod quo communius est bo- 
num quod apiietitur, eo motue est fortior : ut motus 
nexus, qui respicit communionem univerei, fortior est 
motu gravitatis, qui respicit communionem densorum. 
Etiam, quod appetitus, qui sunt boni privati, non prae- 
Talent plerunque contra appetitus boni magis publici ; 
nisi in parvia quantis. Quse utinam obtineront in civi- 



■- XLIX. 

luter pi-arogatitas instantiarum ponemua loco vice- 
simo quinto imtantias innttentes^ ; eas scilicet, qus 



^ A good Epecimen of BacoD'8 
Biuchnieat to Analogies. 

He leemed inclined hiraBelf to 
rank this Chapler very highly : bnt 
it 18 tn facl ono of hi« worat speci- 
mcnfl, being full of Idola. Tbere 
are fanctful and unneceHary aubdi- 
visioii», DOt helped by fanciful No- 
menclature: and Motua ia nsed for 
" Appetition," "Gravity," " Syra- 
pathy," " Reitistance," ond '■ ]ner- 
tia." 

* We are now come to ihe three 
Instantife Benevolw or PropiliK — 
Instances faciliuting Practice. Of 



these the firet intimate or direct — 
lend to ^e practice from useless 
purauitB, and guide it to things be- 
nelicial co man. This ib a most va- 
luable Aphorism. It ahows that 
wiUi all Bacon'3 love for kuow- 
ledge, he saw that of itself it could 
not give h&ppineM. "Amphficant, 
non beant." The mioil ii afTected 
by il, and nol ihe Heart. But a juat 
application of knowledge, a judi- 
ciou» aelection of fnstanced for 
Practice, witl really do much to- 
warda promotiog happinesa. byeos* 
ing and bettering tfae generd con< 
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comtnoda hotninam innuunt aut designant. Etenim 
ipsnm posse et ipsnm scire^ naturam humanam amplifi- 
cant, non beant. Itaque decerpenda snnt ex miiversi- 
tate rerum ea quae ad usus vitae maxime £Bu;iunt. Ve- 
rum de iis erit magis proprius dicendi locus, cum de- 
ductUmes ad prasim tractabimus. Quinetiam in ipso 
opere interpretatimis circa singula subjecta, locum sem- 
per chartcB human^By sive ehart^e Gptativ^e assignamus. 
Etenim et querere et optare non inepte, pars gcientiae 
est. 

L. 

Inter prtgrogativas instantiarum ponemus loco vice- 
simo sexto instaniias polychrestas ^ Ese sunt, qu« per- 
tinent ad varia, et ssepius occurrunt ; ideoque operse et 
novis probationibus haud parum parcunt. Atque de 
instrumentis ipsis atque ingeniationibus ^ proprius ^t 
dicendi locus, eum deductiones ad projdm et experi- 
mentandi modos tractabimus. Quin etiam quse adhuc 
cognita sunt, et in usum venerunt, in historiis particu- 
laribus singularum artium describentur. In prsesenti 
autem subjungemus qusedam catholiea circa ea pro 
exemplis tantum polychresti. 

Operatur igitur homo super corpora naturalia (prae- 
ter ipsam admotionem et amotionem corporum simpli- 
cem) septem prsecipue modis : nempe, vel per exclu- 



dition of life. The maxiii] at tbe 
end of the Aphorism, " qtuerere et 
optaie, &c." is bnt another form of 
the famous ''Prudens qusestio eat 
dimidium scientise." Not undis- 
ceming collection, but wise selec- 
tion, is the great principle. In a 
ponderous way the whole of the 
" Prerogatives" aie supposed to lead 
towards this end. 
7 («Instantifle polychiestas," iro- 



Xvxp«70Ta), things generally useful, 
and applicable to a great variety of 
investigations, by shortemng and 
fadlitating the process. This ClaM 
can only be partially inveatigated 
here : for it indudes in fact almost 
every thing connected with Physical 
discovery. 

^ Ingeniationea. This word is not 
Latin. Ingeniatua ia. 



I LIB. II. 30. 317 

Bionem eorum quse irapediunt et. disturbant: vcl per 
compressionea, extensiooes, agitationes, et hujusmodi: 
vel per calorem et frigus: vel per moram in loco con- 
veoienti : vel per frEcnmn et regimen motus: vel per 
coneensus speciales: vel per alternationem tempesti- 
vam et debitam : atque seriem et successionem horum 

ium, aut saltem nonnullorum ex illis. 
(1.) Ad primum igitur quod attinet; aer communis, 
qui undique pnesto est et se ingerit, atque radii coele- 
stium, multum turbant. Quie itaque ad illorum exclu- 
sioiiem faciunt, merito haberi possint pio polychreslis, 
Hue igitur pertinent materies et crassities vasorum, in 
quibus corpora ad operationem prseparata repouuntur. 
Similiter modi accurati obturatiouis vasorum, per con- 
Bolidationem, et luti/m sapientim^, ut loquuutur che- 
mici. Etiam clausura per liquores in extimis utilissiina 

cst: ut cum infundunt oleum super vinum aut 
;eco8 herbanim ; quod expandendo se in summitate 
inetar operculi, optime ea conservat illfcsa ab atire, 
Neque pulveres res malse sunt; qui licet contineant 
aerem permistum, tamen vim aeris coacervati et cir- 
cumfusi arcent'"; ut fit in conservatione uvarum et 
fiructuum iiitra arenam, et farinam. Etiam cero, mel, 
pix, et hujusmodi tenacia, recte obducuntur ad clausu* 
ram perfectiorem, et ad summovendum aerem et ccete- 
stia. Etiam nos experimentum quaudoque fecimus, 
pouendo vas, necuon aliqua alia corpora, iutra argen- 
tum vivum, quod omnium longe densissimum est ex 
iis qusE circumfundi possunt. Quiuetiam spccus et 
caverniB subterraneiE magni usus sunt ad prohibendum 
itisolationem et aerem istum apertum pniedatorium ; 






* i/u/im tapimlia, a compOBition henneticall^, 
DEed tu aeal the orifices of vessela '*> Cf. sujii. 11,48. (note 3O 
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qnalibus utuntnr (jermani Beptentrionalds [m> gnmr 
riis. Nec non repositio corpomm in fnndo aqnamm 
ad hoc spectat: nt memini me quippiam andisBe de 
ntribns yini demissis in profundnm putenm, ad infrigi- 
dationem soiiicet ; sed casn et per neglectnm ac obli- 
vionem ibidem remanentibns per multoe annos, et de- 
inde extractis ; nnde vinum factum est non solnm noQ 
vapidum, aut emortnum, sed multo magis nobile ad 
gustnm ; per commiztionem partium suamm (ut Tide- 
tur) magis exquisitam. Quod si postulet res, ut cor- 
pora demittantur ad fundum aquarum, veluti intra 
fluvioB aut mare, neque tamen aquas tangant, nec in 
vasibns obturatis concludantur, sed aere tantum circun- 
dentur ; bonus est nsns vasis illius, quod adhibitnm est 
nonnunquam ad operandum subter aquis super navigia 
demersa, ut nrinatores diutius manere possint sob 
aquis, et per vices ad tempus respirare. Illud hujus- 
modi erat. Conficiebatur dolium ex metallo conca- 
vum, quod demittebatur aequabiliter ad superficiem 
aqnse, atque sic deportabat totum aerem, qui contine- 
batur in dolio, secum in fundum maris. Stabat autem 
super pedes tres, (instar tripodis) qui longitudinis erant 
aliquanto minoris statura hominis ; ita ut urinator pos- 
set, cum anhelitus defieeret, immittere caput in cavum 
dolii, et respirare, et deinde opus continuare. Atque 
audivimus, inventam esse jam machinam aliquam navi- 
culse aut scaphae, quse homines subter aquis vehere pos- 
sit ad spatia nonnulla ^K Vemm sub tali vase, quale 
modo diximus, corpora quaevis facile suspendi possint ; 
cujus causa hoc experimentum adduximus. 

Est et alius usus diligentis et perfectae clausurss cor- 

1 1 These under-water boaU ap- going under water, and brookiDg of 
pear again in the New Atlantis. seas." 
" We have ships and boats for 







LIB. 11.50. 

pS^IAi^^nempe, non solum nt prohibpatiir aditus oem 
per exterius, (de qno jam dictum est) vernm etiam nt 
eohibeatur exitus spiritus corporis, super (|uod fit oi)e- 
mtio per interiue, Necesse est enim ut operanti circa 
corpora naturalia constet de summia suia ; viz. quod 
nihil expirarit aut effluxerit. Fiunt enim profunda? 
alterationes in corporibus, qnando, natura proUibento 
annihilationem, ars proliibeat etiam deperditionem aut 
cvolationem alicnju» partis. Atque hac de re invaluit 
opinio falsa; (quje si vera esset, de ista eonservatione 
snmmiE certa; absque diminutione eseet fere despe- 

idum) viz. spiritns corpomm, et aCrem majori gra- 
caloria attenuatum, nnllis vasonim claustria posse 
oontineri, qnin per poros vasornm subtiliores evolent. 
Atque in hanc opinionem adducti sunt homines per 
vulgata illa oxperimenta, poculi inverei euper aquam 
cum candela ant charta inflammata, ex quo fit ut 1 
aqua sursum attrahatur ; atque similiter ventoaarum, I 
qute super flamniam calefacfce traliunt carnes. Existi- 
mant enim, in utroquc exiwrimento aSrem attenaatum 
emitti, et iude (/uantitm ipsius minui ; ideoque aquom 
aut carnes per ne;ttm Buceedere'^, Quod talsissimum 
est. Aer enim uon quanto diminuitur, sed spatio con- 
trabitur ; nequo incipit motus iste successionis aquie, 
antequam tiat extiuctio flamma>, aut refrigeratio fteris : 
adco ut medici, quo fortius attrahant ventosai, ponant 
spongias Frigidas aqua madefactas seper ventosas. Ita- 
que non est cur homines multuin sibi mctunnt de facili 
exitu aiiris, aut spirituum. Licct euim vcrum sit, etiam 

lidissima corpora babere suos poros, tamen scgre 






■* Bacon'8 accouni 
Air irheD heated expanilB, iind 
some of it egcapes : then if the d 
fice of the Vessel be placed on \\ 
ter or Fleah, and the entrance of 



be EO closed, ae the air cools it wiH 
contraci, antl the presBtu« of ibe 
eitemal aitnosphere JriveB the wa- 
ler or flesh upwardi into the vea- 
Bel. 
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patitur aSr aut spiritus comininutionem sui ad tantam 
subtilitatem ; quemadmodum et aqua exire recusat per 
rimam minusculam. 

(2.) De secundo vero modo ex septem pr»dictis iliiid 
inprimis notandum est, valere oerte compresBiones et 
hujusmodi violentias ad motum localem» atque alia id 
genus, potentissime; ut in machinis et missilibus: etiam 
ad destructionem corporis organici, atque earum virtu- 
tum, quffi consistunt plane in motu. Omnis enim vita, 
immo etiam omnis flamma et ignitio^ destmitur per 
compressiones ; ut et omnis machina comunpitur et 
confunditur per easdem. Etiam ad destructionem vir- 
tutum» quffi consistunt in posituris, et diasimilaritate 
partium paulo crassiore ; ut in coloribus (neque enim 
idem color floris integri et contusi, neque suocini in- 
tegri et pulverizati). Etiam in saporibus (neque enim 
idem sapor pyri immaturi, et ejusdem compressi ac 
subacti ; nam manifesto dulcedinem majorem concipit). 
Verum ad transformationes et alteratioues nobiliores 
corporum similarium non multum valent istse violen- 
tise ; quia corpora per eas non acquirunt consistentiam 
aliquam novam constantem et quiescentem, sed transi- 
toriam et nitentem semper ad restitutionem et libera- 
tionem sui. Attamen non abs re foret, hujus rei facere 
experimenta aliqua diligentiora ; ad hoc scilicet, utrum 
condensatio corporis bene similaris, (qualia sunt aer, 
aqua, oleum, et hujusmodi) aut rarefactiOy similiter per 
violentiam indita, possint fieri constantes et fixse» et 
quasi mutatse in naturam. Id quod primo experiendum 
per moram simplicem ; deinde per auxilia et oonsensos. 
Atque illud uobis in promptu fuisset, (si modo in men- 
tem venisset) cum aquam (de qua alibi ^) per malleati- 

13 (' de qua alibi :" so. supra II. 45. ad finem. 




^l 
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OTies et pressoria conilensaTimus, antequam erumperet. 
Debueramus enim BpLferam complanatam per aliquot 
dies sibi permisisae, et tum demum aquam extraxisse; 
ut iieret experimentum, utnim statim impletura fuisset 
talem dimensionem, qualem habebat ante condensatio- 
nem. Quod si non fecieset aut statim, aut certe paulo 
post; constans videlicet facta videri potuiseet ista con- 
densatio : sin minus, apparuisset, factam fuisse resti- 
tutionem, et compressionem fuisse trausitoriam. Etiam 
simile quiddam faciendum erat circa extensionem aeris 
iu ovis vitreia, Etenim debuerat fieri, post exsuctionem 
fortem, subita et firma obturatio ; deinde debuerant 
ova ilia raanere ita obturata per nonnulloa dies; et tum 
demum experiendum fuisset, utrum ajjerto foraniine at- 
tractus fuisset aer ciun sibilo, aut etiam attracta fuisset 
tanta quantitas aqufc post immersionem, quanta fuisset 
ab initio, si nulla adUibita fuisset mora. Probabile 
enim aut saltem dignum probatioue est, lixe fleri potu- 
isse et posse; propterea quod in corporibua paulo magia 
dissimilaribuH similia efficiat mora temporis. Etenim 
baculum per comj)res8ionem curvatum post aliquod 
tempus non resilit : neque id imputandum est alicui 
deperditioni ex quanto ligni per momm; nam idem fiet 
in lamina ferri, (si augeatur mora) qua; non est expira- 
bilis. Quod si non auccedat experimentimi per moram 
simplicem ; tamen non deserendum est negotiuui, aed 
auxilia alia adliibenda. Non enim parum lucri fit, si 
|>er viotentiaa indi possint corporibus uatune fixse et 
constantes. Hac euim ratione aer possit verti in aquam 
)r condensationes''*; et complura alia id genus. Do- 



. Biot firel proved thie aup- 
puuUon to he wetl-fouQded, and 
■ucceedcd in Eamiing Waler from 
HyUrogen viA Oxygea by com- 



pression only," Account of the 
Nov. Or([. part a. p. 31- (Ubnij 
of Useful KDOwledge.) Cf. U«r- 
scherB DiBcounie, ^ 358. 
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minns enim est homo motuum yioIentonuD, magfs 
quam cseteronim. 

(S.) At tertius ex septem niodis Fefertur ad magDoni 
illad organum tam naturse quam artis, quoad openui- 
dum; yidelicet calidum et fngidum. Atque in hac 
parte claudicat plane potentia humana, tanquam ez 
uno pede. Habemus enim calorem ignis, qui caloribns 
solis (prout ad nos deferuntur) et caloribus animaliom, 
quasi infinitis partibus, potentior est et intendor. At 
deest frigus, nisi quale per tempestates hjemalea, aut 
per cavemas, aut per circumdationes nivis et gkciei, 
haberi potest : quod in comparatione SBquari potest 
cum calore fortasse solis meridiano, in regione aliqoa 
ex torridis» aucto insuper per reverberationes montiam 
et parietum : nam hujusmodi, utique tam caleres quam 
frigora, ab animalibus ad tempus exiguum tolerari pos- 
sunt. Nihili autem sunt fere prse calore fomacis arden- 
tisy aut alicujus frigoris quod huic gradui respondeat^. 
Itaque omnia hic apud nos vergunt ad rarefactionem, 
et desiccationem, et consumptionem : nihil fere ad con- 
densationem, et intenerationem, nisi per misturas et 
modos quasi spurios. Quare instantiae frigoris omni 
diligentia sunt conquirendse : quales videntur inveniri 
in expositione corporum super turres quando gelat 
acriter : in cavemis subterraneis : circumdationibus ni- 
vis et glaciei, in loeis profundioribus, et ad hoc exca- 
vatis : demissione corpomm in puteos : sepulturis cor- 
pomm in argento vivo et metallis : immersione corpo- 
mm in aquis, quae vertuot ligna in lapides : defossione 
corpomra in terra ; (qualis fertur apud Chinenses esse 
confectio porcellange ^^ ubi masssB ad hoc factse dicuntur 

** See 8upr. II. 20. (note 36.) the prepared earths wer« buried for 

i^ Porcelain. The word itself a long time, as it ia derived proba- 

bears testimony to the belief that bly from a quasi-Latin word prO' 




manere intra tcrram per quadraginta aut quinquaginta 
annos, et traiismitti ad hieredes, tanquam minera; quse- 
dam artiticiales) et hujusmodi. QuiDetiam qua? inter- 
veniunt in natura condensationes, factie per frigora, 
Bimiliter sunt investiganda.> ; ut causis eorum cognitis, 
transferri possint in artes. Quales cerniintur in exsu- 
datioiie marmoris et lapidum : in rorationibus super 
vitra per interius fenefltranim sub auroram, post gelu 
noctis: in originibus et collectionibus vaporum in aquas 
sub terra, unde sa^pe scaturiunt fontes: et qua^cunque 
sunt hujus generis. 

Inveniuntur autem, pneter illa quse eunt frigida ad 
tactum. quredam alia potestate frigida, qua; etiam con- 
densant ; veruntamen operari videntur super corjjora 
animalium tantum, et vix ultra. Hujus generis se 
ostendunt multa in medicinis ct eniplastris. Alia au- 
tem condensant carnea et partes tangibilea; qualia 
sunt medicameuta astringentia, atque etiam inspiesan- 
tia : alta condcnsant spiritus, id quod maxime cernitur 
in soporiferis. Duplcx autem est modus condensatioms 
spirituum per medicamenta soporifera, sive provocantia 
somnum: alter per sedationem motus; alter per fugam 
spirituum. Etenira viola, roaa sicca, lactnca. et hujus- 
modi bcncdicta sive beuigua, per vapores suos amicos 
et modeiiite refrigerantes, invitant spiritus ut se uniant, 
et ipsorum acrem et inquietum motum compescunt. 
Etiam aqua rosacea, apposita ad narcs in deliquiis ani- 
ma>, spiritus resolntos et nimium relaxatos se recipere 
iacit, et tanquam alit. At opiata, et eorum affinia, 

iritus plane fugant, ex qualitate sua raaligna et ini- 
Itaque si applicentur parti exteriori, statim 
Bafugiunt spiritus ab illa parte, nec amplius Ubenter 
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influunt : sin sumantur interius, vapores eorum, ascea^ 
dentes ad caput, spiritus in ventriculis cerebri conten- 
to8 undequaque fugant : cumque Be retrahant spiritos, 
neque in aliam partem effugere possint, per consequens 
coeunt, et oondensantur ; et quandoque plane exstin- 
guuntur et sufTocantur^^. Licet rursus eadem ofMata 
moderate sumpta, per accidens secundarium, (videlicet 
condensationem illam quae a coitione succedit) conibr- 
tent spiritus» eosque reddant magis robustos, et reton- 
dant eorum inutiles et incensivos motus : ex quo ad 
curas morborum et vitae prolongationem haud panun 
conferant. 

Etiam pneparationes corporum ad excipiendum fri- 
gus non sunt omittendse; veluti quod aqua parum 
tepida £Bu;ilius conglacietur, quam omnino fngida, et 
hujusmodi. 

Prseterea, quia natura frigus tam parce suppeditat, 
faciendum est quemadmodum pharmacopolse solent; 
qui, quando simplex aliquod haberi non possit» capiunt 
succedaneum ejus, et quid pro quOy ut vocant : veluti 
lignum aloes pro xylobalsamo, cassiam pro cinnamomo. 
Simili modo diligenter circumspiciendum est, si quse 
sint succedanea frigoris ; videlicet, quibus modis fieri 
possint condensationes in corporibus aliter quam per 
frigus, quod illas effieit, ut opus suum proprium. I118& 
autem condensationes videntur intra quaternum nume- 
rum (quantum adhuc liquet) contineri. Quarum prima 
videtur jSeri per contrusionem simplicem : qu8B parum 
potest ad densitatem constantem, (resiliunt enim cor- 
pora) sed nihilominus forte res auxiliaris esse queat. 



17 This description of the effects celsi" of which Bacon speaks with 

of Opiates is extremely quaint and such contempt. For his views on 

arhitrary ; one might almost fancy *< Spirit," see supra» II. 27. 40» and 

it one of the '' delirationes Para- I. 50. (note 64.) 
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Secunda fit per contractionem partium crassiorum in 
eorpore aliquo post evolationem aut exitum partium 
teDuiorum, ut fit in indurationibus per ignem, et repe- 
titiB exstinctionibus metallorum, et similibus. Tertia 
lit per coitioTiem partium homogenearum, qua; sunt 
maxime solidfe in corpore nliquo, atque antea fuerant 
dietractEe, et cum minas solidis commista;: veluti 
restitutione mercurii eubJimati, qui in pulvere lonj 
majus occupat spatium, rjuam mercuriua aimplex; 
eimiliter in omni repurgatione metallorum a Bcoriis 
suis, Quarta fit per consensus, admovendo qua; ex vi 
corporum occulta eondensant : qui consensus adlmo 
raro se ostendunt; quod niirum rainime est, quouiam' 
antequam inventio euccedat formarum et scbematia- 
morum, de iuquisitione consensuum non multum spe- 
randum est. Certe quoad corpora animalium, dubium 
non eet, quiu sint complurea mediciuEe, tam interiua 
quam exterius sumpta?, quas condensant, tanquam per 
^consensum, ut paulo ante diximus. Sed in inanimatia 
est hujusmodi operatio. Percrebuit sane, tam 

■iptis quam fama, narratio de arbore iu una ex ia- 
Wis sive Terceria'^ sive Cannriis, (neque enim bene 
memini,) quae perpetuo stillat; adeo ut inhabitautibua 
nonnullam commoditatem aquie pra^beat. Paracelsus 
autem ait, herbam vocatam rorem solis^^ meridie et 
fervente sole rore impleri, cum alia; herbre undique 
flint Bicca". At nos utramque narratiouem febulosam 
esee existimamus. Omnino autem illa; instantiaa e 
bilissimi forent usus, et introspectione dignissimae, 
essent vene. Etiam rores illos mellitos, et instar mai 
mp., qui super foliis quercus inveniuntur mense Mait 

>n exJstimamus fieri ct densari a conscneu aliquo, sivi 
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a proprietate folii qaercus^ ; sed cum snper aliis foliis \ 
pariter cadant, contineri scilicet et dnrare in foliis 
qnercns, qnia snnt bene nnita, nec spongioea» nt phh 
rima ex aliis. 

Calorem vero qnod attinet ; copia et potestas nimi- 
mm horoini abnnde adest ; obserratio antem et inqni- 
sitio deficit in nonnullis, iisque maxime necessariis; 
ntcunqne spagirici^^ se venditent. Etenim caloris in- 
tensioris opificia exquimntur et conspicinntnr ; remi»- 
sioris vero, qnas maxime in vias naturae incidnnt, non 
tentantur, adeoqne latent. Itaque videmos per vulca- 
nos istos, qni in pretio snnt, spiritus corpomm magno- 
pere exaltari, nt in aquis fortibus, et nonnnllis aiiis 
oleis chemicis, partes tangibiles indurari, et, emisBO 
Tolatili, aliqnando figi; partes homogeneas separari; 
etiam corpora heterogenea grosso modo incorporari et 
commisceri ; maxime autem compages corpomm com- 
positoram et subtiliores schematismos destmi et con- 
iiindi. Debuerant autem opificia caloris lenioris tentari 
et exquiri; unde subtiliores misturse et schematismi 
ordinati gigni possint et educi, ad exemplum naturse, 
et imitationem operam solis ; quemadmodum in apho- 
rismo de instantiis fcederis^ quaedam adumbravimus. 
Opificia enim naturse transiguntur per louge minores 
portiones, et posituras magis exquisitas et varias, quam 
opificia ignis, prout nunc adhibetur. Tum vero videa- 
tur homo revera auctus potestate, si per calores et 
potentias artificiales opera naturse possint specie reprse- 
sentari, virtute perfici, copia variari : quibus addere 
oportet accelerationem temporis. Nam rabigo ferri 



30 The Honeydew is found on in paiticular who employed them- 

Ldmes and other trees, as well as on selves on metals, and the discovery 

Oaks. of the Philosopher^s stone. 

21 Spagirici. Those Alchemiets 22 Supra, II. 35. 
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longo tetnpore procedit, at versio in crocum martis^ 
subito : et similiter de semgine et cerussa^. Crystal- 
lum longo tempore conficitur, yitrum subito conflatur. 
Lapides longo tempore concrescunt, lateres subito co- 
quuntur, &c. Interim (quod nunc agitur) onmes di- 
yersitates caloris cum affectibus suis respective diligen- 
ter et industrie undique sunt colligendse et exquirendse : 
ccelestium, per radios suos directos, reflexos, refractos, 
et unitos in specuiis comburentibus : iulguris, flammse, 
ignis carbonum; ignis ex diversis materiis; ignis aperti, 
conclusi, angustati, et inundantis, denique per diversas 
iabricas fomacium qualificati ; ignis flatu exciti, quieti 
et non exciti ; ignis ad majorem aut minorem distan- 
tiam remoti ; ignis per yaria media permeantis ; calo- 
jrum humidoram, ut balnei Marise^, fimi, caloris ani- 
malium per exterius, caloris animalium per interius, 
fceni conclusi ; caioram aridoram, cineris, calcis, arense 
tepidae; denique calorum cujusvis generis cum gradi- 
bus eoram. 

Prsecipue vero tentanda est inquisitio et inventio 
. effectuum et opificiorum caloris accedentis et recedentis 
graduatim, et ordinatim» et periodice» et per debita 
spatia, et moras. Ista enim insequalitas ordinata revera 
filia coeli est, et generationis mater : neque a calore aut 
vehementi) aut prsecipiti, aut subsultorio, aliquid magni 
expectandum est. Etenim et in vegetabilibus hoc mani- 
festissimum est. Atque etiam in uteris animalium 
magna est caloris iusequalitaSy ex motu, somno, alimen- 
tationibus et passionibus foemellaram quse uteram ge- 

33 Crocut Martis, or Colcothar^ ^ Balnei MaruB. In distillaftioD, 

the Bubstance which remains after when the distilling veesel is plaoed 

the caldnatioD of Vitriol. in a pot filled with water, instead of 

^ Cerussa. Whitelead, made by sand, the operation ia said to be 

exposing common lead to the va- performed in a water-bath, or Bal' 

poor of warm vin^r. neum Marue. 
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stant. Demqne in ipsis matricibos teme, iis nimiiTim, 
in qnibns metalla et fossilia efformantnr, locnm habrt 
et viget ista inasqnalitas. Qno magis notanda est in- 
scitia aliqnorum alchemistamm ex lefbnnatia, qni per 
calores seqnabiles lampadnm, et hnjnsmodi, perp^ao 
nno tenore ardentium, se TOti compotes fbre existima- 
mnt. Atqne de opifidis et effectibus caloris hsec dicta 
sint. Neqne vero tempestivnm est iUa penitns scra- 
tari, anteqnam remm formffi et corpomm schematismi 
nlterins investigati fuerint, et in lucem prodierint. Tom 
enim qnaerenda et adoperanda et aptanda snnt instni- 
menta, qnando de exemplaribns constiterit. 

(4.) Qnartns modus operandi est per moram, qme 
certe et promns et condus naturse est^ et qnsedam dis- 
pensatrix. Moram appellamus, cum corpns aliqnod 
sibi permittitur ad tempus notabile, munitnm interim 
et defensnm ab aliqua vi extema. Tum enim motos 
intestini se produnt et perficiuuty cum motus extranei 
et adventitii eessant. Opera autem setatis sunt longe 
subtiliora quam ignis. Neque enim possit fieri talis 
clarificatio vini per ignem, qualis fit per moram ; neque 
etiam incinerationes per ignem tam sunt exquisitse 
quam resolutiones et consumptiones per sa&cula. In- 
corporationes etiam et mistiones subita^ et praecipitatae 
per ignem longe inferiores sunt illis, quae fiunt per 
moram. At dissimilares et varii schematismi, quos 
corpora per moras tentant» (quales sunt putredines) per 
ignem aut calorem vehementiorem destrauntur. Illud 
interim non abs re fiierit notare; motus corporam 
penitus conclusoram babere nonnihil ex violento. In- 
carceratio enim illa impedit motus spontaneos corporis. 
Itaque mora in vase aperto plus facit ad separationes ; 
in vase penitus clauso ad commistiones ; in vase non- 
nihil clauso, sed subintrante aere, ad putrefactiones. 
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Utcunque de opificiis et effectibus mora undique sunt 
diligenter conquirendffi instantiae. 

(5.) At regimen motus (quod est quintus ex modis 
operandi) non parum valet. Regimen autem motus 
Tocamus, cum corpus aliud occurrens, corporis alterius 
motum spontaneum impedit, repellit, admittit, dirigit. 
Hoc vero plerunque in figuris et situ yasorum consistit. 
Etenim conus erectus juyat ad condensationem vapo- 
rum in alembicis ; at conus inversus juvat ad defeca- 
tionem saccbari in vasis resupinatis. Aliquando autem 
sinuatio requiritur, et angnstatio, et dilatatio per vices, 
et hujusmodi. Etiam omnis percolatio kuc spectat; 
scilicet cum corpus occurrens uni parti corporis alte- 
rius yiam aperit, alteri obstruit. Neque semper per- 
colatio aut aliud regimen motus fit per extra; sed 
etiam per corpus in corpore : ut cum lapilli immittun- 
tur in aquas ad coUigendam limositatem ipsarum ; 
syrupi clarificantur cum albuminibus ovorum, ut cras- 
siores partes adhserescant» et postea separari possint. 
Etiam huic regimini motus satis leviter et inscite attri- 
buit Telesius^ figuras animalium, ob rivulos scilicet 
et loculos matricis. Debuerat autem notare similem 
efformationem in testis ovorum, ubi non sunt rugse aut 
insequalitas. At verum est regimen motus efformationes 
perficere in modulis et proplasticis. 

(6.) Operationes vero per consensus aut fugas (qui 
sextus modus est) latent ssepenumero in profundo. 
Istsd enim (quas vocant) ppoprietates occultas, et speci- 
ficffi» et sympathise et antipathise, sunt magna ex parte 
corruptelae philosophise ^. Neque de consensibus re- 

^ Teleno. Cf. supr. I. 116. be speaks of the ''crode Spirit in 

^ How &r waa Bacon bimself Nitre/' and its action : or in some o£ 
free from theee inflnences ? as when his kinds of Motus in Apb. 48 ? 
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ram inTemeDdiii mnltom sperandum est ante in^eii- 
tionem formaram et schematismoram simpliciam. Conf- 
aensus enim nil aliud est quam symmetria foraiaram et 
achematismoram ad invicem. 

(a.) Atqni majores et magis catholici reram oonsen- 
sns non prorsos obscuri sunt. Itaqne ab iis ordiendum. 
Eoram prima et summa diversitas ea est ; ut qmedam 
corpora copia et raritate materise admodum discrepent» 
schematismis consentiant ; alia contra, copia et raritate 
materiae consentiant, - schematismis discrepent. Nam 
non male notatum est a chemicis in principioram suo- 
ram triade ^» sulphur et mercurium quasi per uniTersi- 
tatem reram permeare. (Nam de saie inepta ratio est, 
sed introducta, ut possit comprehendere corpora terreay 
sicca, et fixa.) At certe in illis duobus videtur consen- 
sus quidam naturse ex maxime catholicis conspici. £t- 
enim consentiunt sulphur; oleum, et exhalatio pinguis; 
flamma; et fortasse corpus stellae. Ex altera parte 
consentiunt mercurius; aqua, et vapores aquei; aer; 
et fortasse sether purus et interstellaris. Attamen isti 
quateraiones gemiui ^^ sive magnoe rerum tribus, (utra- 
que intra ordines suos) copia materise atque densitate 
immensum differant, sed schematismo valde conve- 
niunt : ut in plurimis se produnt. At contra metalla 
diversa copia et densitate muttum conveniunt, (prseser- 
sertim respectu vegetabilium, &c.) sed schematismo 



28 The triad of the Chemists; 
viz. Sulphur, Mercury, and Salt; 
which Uiey believed were to be 
found universally in Nature. The 
fact that things the same in quan- 
tity and proportion of their oom- 
poimds differ in Structure is well 
known in chemistry, as may be seen 
by the example of water and corre- 



sponding relative quantities of Hy- 
drogen and Oxygen, which when 
mixed together continue in a gas- 
eous state, unless they be set fire to. 

29 " Quatemiones gemini," vi«. 

(I.) (i) Sulphur, with (2) Oil, (3) 
Flame, (4)The Stars. 

(II.) (i) Mercury, with (a)Water, 
(3)Air,(4)iEther. 



LIB. II. 50. 831 

multiiBriam diiferant; et similiter vegetabilia et ani- 
malia diversa scbematismis qnasi infinitis variantur; 
sed intra copiam materiae, sive densitatem paueoram 
graduum» eontinentur. 

(j9.) Sequitur consensus maxime post priorem catbo* 
licus, videlicet corporum principalium et fomitum suo* 
ram ; videlicet menstraoram, et alimentoram. Itaque 
exquirendum, sub quibus climatibus, et in qua tellure, 
et ad quam profunditatem metalla singula generentur ; 
et similiter de gemmis, sive ex rapibus, sive inter mi- 
neras natis: in qua gleba terrse, arbores singulas, et 
frutices, et herbse potissimum proveniant, et tanquam 
gaudeant : et insimul quse impinguationes, sive per 
stercorationes cujuscunque generis, sive per cretam, 
arenam maris, cineres, &c. maxime juvent; et qu« 
sint ex his pro varietate glebaram magis aptie et auxi- 
liares. Etiam insitio et inoculatio arboram et planta- 
ram, earamque* ratio ; quee scilicet plantse super quas 
felicius inserantur, &c. multum pendet de consensu. 
In qua parte non injueundum foret experimentum, 
quod noviter audivimus esse tentatum, de insitione ar- 
borum sylvestrium, (quse hucusque in arboribus horten- 
sibus fieri consuevit) unde folia et glandes majorem in 
modum amplificantur, et arbores fiunt magis umbrosae. 
Similiter alimenta animalium respective notanda sunt 
in genere et cum negativis. Neque enim caraivora sus- 
tinent berbis nutriri ; unde etiam ordo Folietanoram^ 
(licet voluntas humana plus possit quam animantium 
cseteroram super corpus suum) post experientiam &c- 
tam, (ut aiunt) tanquam ab humana natura non tolera- 
bilis, fere evanuit. Etiam materise diversse putrefactio- 
num, unde animalcula generantur, notandse sunt. 

^ FDlietani, the Vegetarians of the Pythagorean doctrme. (Cf. Jtt- 
the middle ages. They carried out venal. Sat. iii. 214.) 
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(y.) Atqne consensus corporam principaliiim erga 
sabordinata soa (tales enim ii possint censeri qnos no- 
tavimns) satis in aperto snnt. Quibns addi possont 
sensnum consensus erga objecta sua. Qui consensos 
cnm manifestissimi sint; bene notati, et acriter excaflsi, 
etiam aliis consensibus, qui latent» magnam praebere 
possint lucem. 

(3.) At interiores corporum consensus et fngse, siye 
amicitise et lites, (tsedet enim nos iere Tocabuloram 
sympathiie et antipathise, propter superstitiones et ina- 
nia) aut fiEdso adscript»» aut fabulis conspersae, aut per 
neglectum, rarae admodum sunt. Etenim si quis as- 
Berat, inter vineam et brassicam^^ esse dissidiumy quia 
juxta sata minus Isete proveniunt; praesto ratio ^ 
quod utraque planta succulenta sit et deprsedatrixy 
unde altera alteram deiraudat. Si quis asserat» esse 
consensum et amieitiam inter segetes et cjaneum^, 
aut papaver sylvestre, quia herbae illse fere non pro- 
veniunt nisi in arvis cultis: debuit is potius asserere, 
dissidium esse inter ea, quia papaver et cjaneus emit- 
tuntur et creantur ex tali succo terrae, qualem segetes 
reliquerint et repudiaverint ; adeo ut satio segetum 
terram praparet ad eonim proventum. Atque hujus- 
modi ialsaram adscriptionum magnus est numerus. 
Quoad fabulas vero, illae omnino sunt exterminandse. 
Restat tenuis certe copia eorum consensuum, qui certo 
probati sunt experimento ; quales sunt magnetis et 
ferri, atque auri et argenti vivi, et similium. At in 

3» Brassica, Cauliflower, Kpdfifirj, this ; for they held tbat by eating 

pagfxipov. " Vitis a caulibus brassi- Brassica they avoided the effects of 

cisque, si propter sati sint, ut a pes- drink. See Athenseus Deipn. I. p. 

tiferis et nocentibus refugere dicun- 34 C — F. 

tur.*' Cic. de Nat. Deor. II. 47.— S2 Cyaneus, the Comflower. The 

This antagonism the Ancients proper word is Cyanus, jcuoyof . 
thought went even farther than 
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experimentis cbemicis circa metalla inveniuntur et alii 
nonnulli observatione digni. Maxima vero frequentia 
eorum (ut in tanta paucitate) invenitur in medicinis 
nonnuUis, quse ex proprietatibus suis occultis (quas vo- 
cant) et specificis respiciunt aut membra, aut bumores, 
aut morbos, aut quandoque naturas individuas. Neque 
omittendi sunt consensus inter motus et affectus lunse^, 
et passiones corporum inferiorum, prout ex experimen- 
tis agriculturse, nauticse, et medicinse, aut alias cum de- 
lectu severo et sincero colligi et recipi possint. Verum 
instantise universse consensuum secretiorum quo magis 
sunt infrequentes, eo majore cum diligentia sunt inqui- 
rendae, per traditiones, et narrationes fidas et probas ; 
modo hoc fiat absque uUa levitate, aut credulitate, sed 
fide anxia et quasi dubitabunda^. 

(e.) Restat consensus corporum modo operandi, tan- 
quam inartificialis, sed usu polychrestus : qui nuUo modo 
omittendus est, sed sedula observatione investigandus. Is 
est coitio sive unio corporum proclivis, aut difficilis, per 
compositionem siveappositionemsimplicem. Etenimcor- 
pora nonnulla facile et libenter commiscentur et incorpo- 
rantur : alia autem segre et perverse. Veluti pulveres 
melius incorporantur cum aquis ; calces et cineres cum 
oleis; et sic de similibus. Neque tantum sunt colli- 
gendse instantise propensionisy aut aversionis corporum 
erga misturam, sed etiam collocationis partium, et dis- 



«3 The Moon'8 " consensus/' (i) 
on Agricolture — in so far bs she 
is thought to bring seasonable wea- 
ther at her full — as in the case of 
the Harvest-moon especially. 

(a) In Navigation — by her influ- 
ence on the Sea, i. e. in ihe Tides. 

(3) In Medidne — by her «up- 
poaed power in certain complaintSj 



of which belief the term *' Lunacjr" 
is arelic. 

^ This is ezactly the phrase to 
ezplain Bacon*8 own mental itate 
during investigation, <' fides anxia 
et dubitabunda;" forDoubt i8 ea- 
sential to the beginning of a healthy 
philosophy. 
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tribationifl, et digestionis, postquam commista fiint; de- 
nique et pradominantise post misturam transactam. 

(70 Superest ultimo loco ex modis septem openndi 
septimus et postremus ; operatio scilicet per altematio- 
nem^, et vicisBitudines priorum sex : de quo antequam ' 
in singulos illos paulo altius fuerit inquisitum, tempes- 
tivum non foret exempla proponere. Series aatem 8i?e 
catena hiyusmodi altemationis, prout ad singula eflfocta 
accommodari possit, res est et cognitu maxime difficilis, 
et ad opem maxime valida. Summa autem detinet et 
occupat homines impatientia hujusmodi tam inquidtio- 
nia quam praxeos; cum tamen sit instar iili labjrintbP^ 
quoad opera migora* Atque hs&c sufficiant ad exem- 
plum polychresti. 

LI, 

Inter prterogativas instantiarum ponemus loco yice- 
simo septimo atque ultimo i?istanttas magicas'^. Hoc 
nomine illas appellamus, in quibus materia, aut effi- 
cienSy tenuis aut parva est, pro magnitudine operis et 
effectus qui sequitur ; adeo ut etiamsi fuerint vulgares, 
tamen sint instar miraculi, alise primo intuitu, alis 
etiam attentius conteniplanti. Has vero natura ex sese 
subministrat parce ; quid vero factura sit sinu excussoy 
et post inventionem formarum, et processuum, et scbe- 
matismorum, futuris temporibus apparebit. At ista 



** " pcr altemationem," i. e. by 
bringing these siz different methods 
to bear in judicious order on each 
subject, and so shifting that order 
88 to gather different results — as, 
e. g. using Heat before or after 
preaaure, &c. 

M Filum Lahyrinthi was the title 
of one of Bacon*8 leaaer works. 



^ Tyrenty-seventh and last come 
Magical Instances. Those caaea in 
which great and wonderful effecU 
are produced by amall and appa- 
rently inadequate cauaes. This dass 
he aeema to think the pnMrress <^ 
science will reveal in gieater abun- 
dance. 
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effecta magica (quantum adhuc conjicimus) fiunt tribus 
modis: aut per multiplicationem sui; ut in igne» et 
venenis, quse vocant specifica ; necnon in motibus, qui 
transeunt et fortificantur de rota in rotam ^ : aut per 
excitationem sive invitationem in altero; ut in mag- 
nete^ qui excit acus innumeras, virtute nuHatenus de- 
perdita aut diminuta ; aut in fermento, et hujusmodi : 
aut per anteversionem motus ut dictum est de pulvere 
pyrioy et bombardis, et cuniculis : quorum prioree duo 
modi indagationem consensuute requirunt; tertius, men- 
surse motuum. Utrum vero sit aliquis modus mutandi 
corpora per minima ^ (ut vocant) et transponendi sub- 
tiliores materise schematismos (id quod ad omnimodas 
corporum transformationes pertinet ; ut ars brevi tem- 
pore illud fkcere possit, quod natura per multas amba- 
ges molitur) de eo nulla hactenus nobis constant indi- 
cia. Quemadmodum autem in solidis et veris aspira^ 
mus ad ultima et summa ; ita vana «t tumida perpetuo 
odimuSy et quantum in nobis est profligamus. 

LII. 

Atque de dignitatibus sive prtBrogativis instantiarum 
hsec dicta sint. Illud vero monendum, nos in hoc 
nostro organo tractare logicam, non philosophiam ^. 
Sed cum logica nostra doceat intellectum, et erudiat 
ad hoCy ut non tenuibus mentis quasi claviculis rerum 
abstracta captet et prenset, (ut logica vulgaris) sed natu- 
ram revera persecet; et corporum virtutes et actus, 
eorumque leges in materia determinatas inveniat ; ita 

^ This is only true in a sense, infinitesimal Spaces." Probably 

This " fortificatio motus/' by mul- here it means the latter. 
tiplication of wheels, takea place at ^ Thus we see that throughout 

the ezpense of speed. Bacon is mindful that the work of 

89 3y '«Per minima" may be his Organon is not Philosophical 

meant, either '' by means of the but Instrumental. See Appendiz D. 
smdlest In8trument8/'or''through 
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ut non solum ex natura mentis, sed ex natura lenim 
quoque bsec soientia emanet : mirum non est, si ubiqiie 
naturalibufl contemplationibus et experimentis, ad ez- 
empla artis noBtrse, conspersa fuerit et illustrata. Simt 
autem (ut ex ii8, quae dicta sunt» patet) pnarogatiom ta- 
«tenftartimnumeroyigintiBeptem. Nominibus; tw rf g ntfg 
solUaruB: instantuB migrantes: instantitB ostensnw: tii- 
staniuB dandesUfue: instanties canstituHvit : instaniia 
eanfarfnes: instantue manodictB: instanties deviantes: 
instantia Kmitanea : instantia poteetatis : i ns t a n t i a 
comitaius et hostUes: instantue subfunctivee : instanlim 
fisderis : insUmtia crucis : instantia divortii : instantiss 
janum: instantitB citantes: instaniitB vim: instanHm 
aupplementi: instantiiB persecantes: instantieB virgm: 
instantia cuirriculi : doses naturm : instantide lucta : uh 
stantitB innuentes : instantia pofychresteB : instantim 
magiciB. Usus autem harum instantiarum, in quo in- 
stantias vulgares excellunt, versatur in genere aut circa 
partem informativam, aut circa operativam, aut circa 
utramque. Atque quoad informativam, juvant illae aut 
sensum, aut intellectum ; sensum, ut quinque instantia 
lampadis : intellectum, aut accelerando exclusivam 
formffiy ut solitaritB ; aut angustando et propius indi- 
cando affirmativam formsc, ut migrantes^ osteneivte^ co- 
mitaitis^ cum svbjunctivis : aut erigendo intellectum, et 
ducendo ad genera et naturas communes: idque aut 
immediate, ut clandestimB^ monodiaB^ foederis : aut 
gradu proximo, ut constitutivcB : aut gradu infimo» ut 
conformes : aut rectificaudo intellectum a consuetis, ut 
deviantes : aut ducendo ad formam magnam, sive &bri- 
cam universi, ut limitanete : aut cavendo de formis et 
causis ialsis, ut crucis et divortii, Quod vero ad opera- 
tivam attinet ; illae practicam aut designant, aut men- 
surant, aut sublevant. Designant aut ostendendo a 
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quibus incipiendum, ne actum agamus; ut instantia: 
potestatis: aut ad quid adspirandum, si detur facultas, 
ut innuentes, Mensurant quatuor illae mathematiccB : 
subleyant pohfchrestce et magicce. 

Rursus ex istis instantiis viginti septem, nonnuHarum 
(ut superius diximus de aliquibus) facienda est collectio 
jam ab initio, nec expectanda particularis inquisitio natu- 
rarum. Cujus generis suntinstantirp conformes, monodicce^ 
devianteSy limitanecB^potestatisJantJUBj innuenfesypoh/chre- 
stcBy magiccB, Hse enim aut auxiiiantur et medentur in- 
tellectui et sensui ; aut instruunt praxiu in genere. Re- 
liquse tum demum conquirendse sunt, cum conficiemus 
tabukts comparentice ad opus interpretis circa aliquam 
naturam particularem. Sunt enim instantiw praroffo- 
tivts istis insignitse et donatae, animae instar inter vul- 
gares instantias comparentiae : et, ut ab initio diximus, 
paucse illarum sunt vice multarum. Quocirca cum 
tadulas conficimus, illse omni studio sunt investigandse, 
et in tabtdas referendse. Erit etiam earum mentio ne- 
cessaria in iis quse sequuntur. Pneponendus itaque erat 
earum tractatus. 

Nunc vero ad adminictda et rectificationes inductionis, 
et deinceps ad concreta, et latentes processusy et latentes 
schematismosy et reliqua, quae aphorismo 21. ordine pro- 
posuimus, pergendum ; ut tandem (tanquam curatores 
probi et fideles) tradamus hominibus fortunas suas, 
emancipato intellectu, et fistcto tanquam majore ; unde 
necesse est sequi emendationem status hominiSy et aui- 
pliationem potestatis ejus super naturam. Homo enim 
per lapsum et de statu innocentiae decidit, et de regno 
in creaturas. Utraque autem res etiam in hac vita 
nounulla ex parte reparari potest; prior per religio- 
neni et fidem, posterior per artes et scientias. Neque 
euim per maledictionem facta est creatura prorsus et 

z 



SS8 



NOVUM ORGANUM. 



sd extremum rebellis : sed in virtute illios diplomatis, 
In radbr? ruftttf camedes panem hmm^ per labores t»- 
rios, (noi per disputationes certet aut per otiosas cere- 
moniaa.Tiagica8) tandem et aliqua ez parte ad paoCT 
homini iiiebendnm, id est» ad uaus ▼it» humanae^ snb- 
Jgitnr^ 






yfitiM wortli noticiiig once more 
lio«r Bacon aepantet and dittm-- 
giuahet the officei of Rdigion and 



of Knovrkdge. Thia condasion to 
hia gieat work ia not the langiiage 
of an Atheiat or of a Materialltt. 
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APPENDIX A. 



ON THE WORD "AXIOM." 



AxiOM, i((faixa, {i(i6<», S(m, &ytt in the sense of weighing) 
is strictly that ofwhich ane is weighed (or counted) worthy^ an 
horwur or dignity. Thence it passes on to the sense of that 
which is thought worthy orjit, a decision. And from one of 
these senses it arrives at the Logical nse — ot a proposition fti 
to be taken as a basia of demonstration. In this sense we 
find the term used by Aristotle in his Logical treatises. It is 
with him the title of the Major Premises of Demonstratiyo 
Syllogisms. He means by it those universal statements which are 
in necessary matter, and which no one would think of doubting. 
In this sense the schoohnen have aJso used the Term, render- 
ing it into Maasima {Sententiarum) (whence our term '' a 
Maxim") or, somewhat absurdly, into Dignitae. (Sanderson'8 
Logic, III. xii.) From this sense to that in which the Mathe- 
maticians use it there is but a short step ; and with them it 
means aJways a self-evident Proposition. 

In modern times we iind the Term used in two senses, which 
correspond nearly with the Logical and Mathematical usagcs 
just given. The one sense is almost equivalent to that of 
"Principle" (nearly thc ^Apxri of Aristotle). " Principle " is 
rightly used of '' all assumptions (founded either on fact or 
Hypothesis) on which as a datum a train of reasoning pro- 
ceeds." (Sir W. Hamilton.) Thus it would, in its full extent, 
include Axioms in their morc limited sense : embracing (e. g.) 
tho Physical "principle" of tho Continuity of the Laws of 
Nature ; the belief in our own Identity, &c. ; and such ge- 
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ncral statemcnts of special Phenomena as *' the angle of Inci' 
(lence of Light is equal to the angle of Refiection" — an optical 
" Principle" on which much depends. The Definitions of Geo- 
metry may be termed its " Principies." If then we take Axiom 
in this sense, we have the authority of Bacon and of Sir Isaac 
Newton on our side ; against us we shall find Dugald Stewart'» 
Philos. of the Human Mind, part II. cliap. i. § i , 2. also Locke, 
Essay on the Human Understanding, bk. IV. chap. Tii. (whcre 
he calls Axioms Maxima), and Mill's Logic, part III. chap. 
xxiv. § 7. Thcsc all nearlj agree in hoiding that Axioms are 
only thosc dircct and perfectly simple Inductive Tniths which, 
when once stated, are felt (by the structure of the mind com- 
bined with experience, as some say; bv the '' nihil contrarium." 
as oihers hold) to be self-evident 

Into the question of their proof depending partly on thc con- 
stitution of the Human mind, or of their entire derivation from 
the outer world (the point at issue between M3I and Whewell), 
I need not enter. And as this note is intended to cxplain 
Bacon's use of this tcmi, we may now pass on to find instances 
in which hc takcs " Axioraa" as equivalent to *' Principle ;" a* 
any thing above purticulars, even in the lowest degree — any 
general statemcnt, even of thc lowest amount of gencrality. 
The chicf placc for the use of the Term in the Novum Orga- 
non is I. 103 — 105, whcre Bacon treats of the discovery of 
Axioms by means of thc ncw mothod of Induction. There we 
find him speaking of " Axiomata minora'* or "infima," which do 
not (fiffer very much from bare cxperionco. There is in them 
a little morc consciousness of a law or general statement than 
therc would be about barc experiencc, whose conclusions 
would bc exactly the same, probably, but not got at so defi- 
nitely. Then tliere are ** Axiomata media" — holding an inter- 
mediatc rank in generality l>etween the above-mentioned low- 
est Axioms, thc immediatc results of bare experience, and thc 
highest Axioms, or most general principles in any Art or 
Scienc<3 the "gcneralissima" of Baoon. And these last, too, 
must be distinguished from the abstract and conceptional 
Axioms of the then prevailing systems of Scionces. And these 
"gencralissima'* will includo thcse Axioms noticed in thc " Dc 
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Augmentis Scientiarum" — '' Axioms or profitable observations 
as fall not within the compass of any of the special parts of 
Philosophj or Sciences, but are more common and of a higher 
stage." These Axioms he there collects together, and regards 
as a basis for a ** Prima Philosophia." But for all the concerns 
of human Ufe, the intermediate Azioms are looked on by him 
as the valuable ones. We might illustrate from Optics, taking 
such propositions as ** the difiusion of Ught from a luminous 
body takes place equally in every direction" — or " rays of light 
are capable of both Reflection and Refiraction." These would 
be the lowest class of Azioms. When, by consideration of cases, 
we had concluded that these Laws are true, then such "Azioms" 
as the foUowing might be started as a lower class of " Mediiy^' — 
that *' the dif^ion of Ught foUows a fixed law." Then that 
that law is, that *' the Intensity of Ught varies inversely as the 
surface iUmninated"— or that the surface iUuminated varies as 
the distance from the luminous body. Or, to take the other 
low Axiom, we might pass on to shew, by Induction, that ''the 
angle of Incidence= the angle of Reflection" — or, that *' Refrac- 
tion takes place at a fixed angle differing according to the sub- 
stance through which the ray passes ;" and so on. 

In aU these it is quite clear that Bacon means by Axiom no- 
thing more than any general principle of the lowest degree of 
generaUty. And in this he is foUowed by Sir Isaac Newton, 
who gives the title of Axiom to aU "general experimental 
Truths" — to the " Laws of Motion," which are purely induc- 
tive, and not at aU '' self-evident" truths — to the principles of 
Optics, &c 

Whereas, let it be remembered, modem writers strictly 
Umit the Term to aU " Laws of Resemblance" true of all phe- 
nomena aUke ; independent of Oausation ; and so differing 
from such a principle as that given above, '* that the angle of 
Incidence=the angle of Lieflection," inasmuch as this latter is 
only true of certain special phenomena. 

How the Induction, which ascends by platforms of "Axioms," 
stories one ovcr another in regular order, can be the same 
with that specimen of " the discovery of Form" given in Bk.II. 
lo — zOy ending in the " Vindemiatio Prima," or how far poste- 
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rity has ratified the great philo6opher*8 '' Scala InteUeetOB," 
it is not for me to say. Some few ScienoeB wooid aeon to ad- 
mit of Buch an arrangement; but this would not seem to 
be 80 much for discovery, aa for after-uae. But, genendij 
speaking, genius still has play, and Sciences and Arts grow by 
far different methods than this formal system : and had Baeon 
fived to see (e. g.) the path of Chemistr j and its methods of 
discoyery, he would have repeated the noble words which cod- 
dude the First Book of the Novum Organoo, " nos, qui men- 
tem respicimus, non tantum in facultate propria, sed quatenm 
copulatur cum rebus, Artem inveniendi eum inveniia adoh- 
eeere posse statuere debemus.'* 

It is just worth noticing that in one plaoe in the Not. Org. 
(II. 27 ad fin.) Bacon, in speaking of the Mathematical Axiom, 
*< things which are equal to the same thing are equal to one 
another,'' calls it a Postulate^ so marking off most definitely 
his usage of the term Axiom from the Mathematicid usage. 
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ON THE ANCIENT SYSTEM OF LOGIC. 

As Induction is expressly treated by Aristotle and the older 
Logicians dJ^ a variation of the Syllogistie Method, the whole 
diseussion of the Ancient I^^ic may at first be conveniently 
narrowed to a consid^^ration of that process; especially as I 
shall have oocasion to refer to Anoient Induction as coni- 
pared witl» Modern, in Appendix D. It is not necessary to 
say mucli as to that view of the Syllop^ic Process, popular 
once, but now abandoned» which regarded it as a Method for 
the systeHiatic discovery of Truth. This *' brandishing of Syl- 
lo^isnis," as Locke ternis it, this exorcisra of Nature by means 
of forinula.*», has passed away ; and the defenders of Syllogism 
now stfiy themselves upon thc position tliat *• Logic, though it 
gives us no new Truths, still helps and directs us while we are 
enga^ed upon the considcration of thin^." Tliis is the old 
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distinction, in fact, '' ars instrumentalis dirigens mentcm in 
cognitione, (not in cognitionem) rerum." Before considering 
this position, it will be as well to state, that whatever view we 
may take of Sjllogism, as a Method, or even as an Instrument, 
we do not for one moment doubt its usefuhiess as a means of 
education ; for it sharpens and clears the Intellect, and gives to 
young men greater power of attention, and of analysis of the 
thoughts of others ; and so is most fitly retained in a system 
of education, which regards not the amount of information to 
be acquired, so much as the mental power to be brought into 
play or improved. 

Is then the Syllogism a sufficient Instrument for the guid- 
ance of the Human Mind in the discovery of Truth ? This is 
the question which Bacon asked, and answered in the negative. 
In other words, can man by apphcation of Syllogism to liis 
otherwise unaided reason and senses arrivo unerringly, or even 
proximately, at the truth ? Does the Method reject error, and 
fitrengthen truth? is it a self-regulating machine in any de- 
gree ? For unless it be all this, it must be regarded as insuffi- 
cient for the purposes we have in view. It is, indeed, a clear 
analysis of certain ** Laws of Thought," of certain functions of 
the mind of Man, and no one ought to wish to take from Ari- 
stotle the credit due to him for his acuteness in detecting the 
processes of reasoning ; although opinions may differ as to his 
manner of treating his subject, his obscure mcthod of illustra- 
tion, and his division of the application of Syllogism to '^ De- 
monstrative'^ and ** Contingent" (or " TopicaJ") Matter. 

The.Syllogistic process is based upon one Axiom only, and 
that Axiom upon the relations between Whole and Part. (For 
we pass by all distinctions between Predication of Inhesion or 
of Extension ; and regard the matt^r, as it should be taken, 
absolutely.) *' Whatever can be predicated of a Whole can be 
predicated of all parts included under that Whole ; whatever 
cannot be predicated of the Whole cannot be predicated of the 
parts." Let us allow this to be as simple as it> looks ; let us^ 
allow too that it will be directly acknowledged as a prime law, 
holding in Logic as in everything clse. What then remains 
for us to do ? to apply thc rule to things. We may indced 



346 APPENDIX B. 

cling to techmcal language, and arrive at certain symbolical 
restdts; just as in Algebra, haTing got one expresnmi of 
Equality, we go on till we obtain another. Bat when this is 
reached we are no nearer our end, unless we go on to fit things 
to our symbols. The Dicturo de Onmi et Nullo is perfecdj 
futile, unless that Omne and NuUum give place to actual 
things. And the application of the syllogistic process will be 
the taking things, (be they genera, species, indiyiduals, coneep- 
tions, what they may,) and trjing to discover fresh relatioDs 
between them by means of that process. Lo^c then does not 
provide us with our knowledge of these things ; nor does it 
connect them together; it only affirms that when oonnected 
together in certain ways certain results must follow, certain 
connectionsbe discovered. It does not profess to touch upon 
the most important branch of human knowledge, the gathering 
of conceptions from things; it does not profess to connect 
those conceptions, (or to provide us with principles,) it does not 
even give us a means of testing the truth of our judgments. 
It demands two already formed judgments, and from them it 
deduees a third ; one which is alreadv involved in the fore- 
going two ; and which contains nothing really new. 

But Physics demand more than this. They require a Me- 
thod which shall take charge of particulars, and watch over 
the growth and clearness of our conceptions; they must be 
tended regularly and from the beginning : this the Aristotelian 
Logic was utterly unable to do ; and consequently no truth was 
ever obtained through its instrumentality. Useful it is for 
arrangement; and as a secondary method in the growth of 
sciences ; but placed where it is placed by Aristotle, it must 
fail. Had it failed and been thrown aside, or appUed, as De- 
duction is now being applied in modern sciences, no evil would 
have resulted ; but it obtained such holds on men's minds that 
a great reformer, stern, and without respect for age and name, 
was needed, before its empire could be brought to an end. 
Such a reformer, in an age when thought was just freeing 
itself from the trammels of centuries, was Bacon. We must 
pardon his excessive anger against Aristotle, and his unfair- 
ness towards liim, when we remember what interests were at 
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stake, and in what a thraldom the old Logic held all the reahn 
of knowledge. See D. Stewarfs Phil. of the Human Mind, 
part II. ehap. iii. Locke's Essay on the Hmnan Understanding, 
Bk. iv. ehap. 17 ; Mill's Logic; Hallam's Lit. of £mx>pe, part 
III. chap. iii. § 77 (note). 
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BACON NOT AN UNBELIEVER. 

Baoon's behef in Reyelation has been denied by two parties. 
(I.) By the supporters of bUnd behef, the antagonists to a pure 
rational faith, who dislike or dread anj appeal to 6od*s world, 
of whom Le Maistre is the leader ; he having written an " £x- 
amen" of Bacon's works, and having condemned him as a 
blasphemer and an Atheist, (and with him doubtless all tho 
followers of Phjsical studies — 

— *' omnes uno ordine habetis Achivos 
Idque audire sat est.") 

(2.) By those modem thinkers who are termed Positivists, and 
who, with Auguste Comte at their head, have elaborated a 
material system of the Universe, whose tendency, if not its 
definite language, is toward absolute Atheism. These men 
haye boldly claimed Bacon as their friend and ally. Not that 
thej wonld affirm, perhaps, that he was consciously an Atheist, 
or that ihe trammels of position or education had fallen off 
from him : but that his mind was essentially materialist ; that 
he was prepared with a physical system of Ethics, and with a 
Godless system of Physics; and that had he lived in later 
days, he would have thrown off the mande of religion as 
readily as he abandoned the awkward subtilties of scholastic 
language. 

It is sad to see blind Superstition leading blind Infidelity till 
both fiEdl into the ditch. Superstition denounces Bacon as her 
natural enemy ; and as she considers herself alone the favoured 
of God, denounces him as God's enemy as well : Atheism re- 
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joices over him, and claims him as a firiend snd a broiher. 
The former may be aad, the latter is fearful. The former is 
easily oonfiited by an appeal to &ct, and to Bacon'8 own 
eamest and wise langoage : the latter, as we have seen, tries 
to hinder us from osing Bacon as a witness against it ; or, as 
we woold rather saj, as a witness for himself. 

Eyery fSEur mind must allow that the burden of proof re^ 
with the Positivists. Bacon'8 language must be proved to be 
the same with theirs ; for the poution he held, and the times 
he lived in, allow of no a priori presumption that his yiews co- 
incided with theirs. It is true that the materialist theorj of 
the Universe was in existence: modem forms of error are 
usually modifications of ancient forms ; and our modem Mate- 
rialists are tiie Atomists of the Ancients, with the modifications 
introduced by the modem Inductiye System of investigation: 
but in Bacon's days it was not an acknowledged yiew, and un- 
less he can be shewn to have held language such as dedares 
his mind to have been materialist, the Positivists have no right 
whatever to claim him as thcirs. To most persons those few 
passages from liis writings which I shall presently refer to will 
be, I tliink, quite conclusive against this ; for tliey sbew a 
warm as well as an exact Faith : but it will be as well to in- 
vestigate briefly the grounds on which he has been claimed as 
a Materialist. 

First, thcn, his statements as to an Inductive mcthod for the 
discovery of facts in man's Moral Nature are alleged, as 
shewing that he took a materialist view of the functions of the 
moral life of man, as though he hcld that feelings are nervous 
sensations, &c. Then hc speaks most favourably of Democri- 
tus, and shews great partiality towards tlie Atheistic Philo- 
sophy of thc Ancients. Then he speaks of a ** commune vin- 
culum animi et corporis," as though mind and body were alike 
in kind, alike material. He also regards Final Causes with 
little favour. 

Does this not seem a narrow foundation for such a structurc, 
even granting the monstrous position that we may allow that 
Bacon's language onc way is honcst, and the other way not ? 

An Inductivo treatment of moi*aI phenomena in no way 



APPENDIX C. S49 

obliges a materialist viow of morals : unless indoed one so ex- 
pand the term Matter as to break down all distinctions of fact : 
for the man who tells me that digestion and thought are alike 
in kind ; the former a process of the stomach, the latter of the 
brain ; tells me what he cannot prove, and what I am not 
bound to accept. Wherever we disoem a {BLCt we maj register 
it and think upon it : and there are facts of intellectual or 
moral appreciation as well as of physical sensation. And he 
who says that because these are all facts, they are all material, 
either defines his terms badly, or assumes what he has no right 
to assume, and dictates in the presumption of ignorance. 

With regard to Bacon's admiration for Democritus and the 
Atheist Phiiosophy of the Ancients : we must remember what 
that Philosophy stood over against ; and we shall immediately 
discern that Bacon's iiking for it arose, not from its Atheism, 
but from its inductive and searching character. And more, 
Bacon is himself carcful to distinguish between Nature (i. e. 
externai Nature) and the thinking powers of man. (See Nov. 
Org. II. 2. " Licet in Natwra nihil vere existat prfeter corpora 
individua — in doctrinis tamen," &c.) So that we are bound to 
beheve that his respect for Democritus was limited by the 
bounds of extemal Nature. 

Lastly, as respects his views on Final Causes; he particu- 
Urly refers, in his judgment on them, to the discovery of 
Physical tmths ; and not at all to moral subjects, as may be 
seen by reference to his remarks on Causes in the Advance- 
ment of Leaming. He foreeaw the very use of his objection to 
them, that has been made, and guards against it. Ineffectually, 
it appears. For men who are interested in making out his 
character as an unbeliever, do not fairly put side by side his 
different statements on the same subject; but prefer to use 
such only as seem to make for their views. But if any one will 
honestly let Bacon herc, as elsewhere, speak for himself, he will 
acquit him of any desire to injure the tmths of Christianity, by 
his disregard of Final Causes. This point I havc also treatcd 
of at some length in the notes upon the text, II. 2, to which I 
refer my reader. 

I gladly turn from this unsatis&ctory method of deaUng witli 
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Bacon'8 opinioiis to the simpler and pleasanter task of answer- 
ing thoee whoee superstitious reverence has been hort at ibe 
boldnesB of this great Prophet of Nature. Let them hear what 
he says himself of his Faith ; and they will not see much to 
find fault with. And I am sure there will be none, unless per- 
haps it be a few dreamers eager to win the support to their 
fancies they would gain from such a name as that oi Baoon— 
who will refuse to accept Uie evidence from his own mouUi, 
which I am glad to be able to lay before thenL 

Thc passages to which I refer are not many ; but Uiey are 
weighty. They are Noy. Org. I. 89 ; the first part of Uie Ad?. 
of Leaming, under the title of *' Divine Proofe ;" the essays on 
Atheism and Superstition ; and lastly, a passage which I will 
transcribe at length, as the Preface to the great Instauratiim, 
from which it is taken, is not likely to be in every one'8 
hands. 

The first two passages (which are very mmilar), viz. that 
from the Nov. Org. and that from the Adv. of Leaming, draw 
the distinction between the Revelation of God^s Will, i. e. Holv 
Writ ; and the Rcvelation of Ilis Power, i.e. Nature — and Bacon 
is most careful to declare that natural Pliilosophy ** merito re- 
ligioni donatur tanquam fidissima ancilla ; " so setting Religion 
in the higher place. The connection between the two, and the 
fact that as the ** Book of Nature'' is God's work, it must have 
tendencies and objects that are good, are fully worked out in 
Bp. Butler's writings. He seems to have caught much of that 
spirit which Bacon'8 works honestly studied will infuse. Thc 
chief object of the observations on Religion in connection with 
Physics in the Nov. Org. is negative; i. e. to do away with 
fcars, lest the two should prove opponents; an object about 
which, if he really had a materialist cnd in view, he would 
scarcely have troubled himself. 

If we look at the essays on Atheism and Superstition, wo 
shall find in thc former a rebuke to those who are desirous of 
reducing tlie human mind to a materialist standard, and that too 
couched in no doubtful language. In the latter we see Bacons 
objection to that ill-grounded faith, which is but a form of un- 
bclief, and which is rcprcscnted by such writcrs as Ix? Maistrc. 
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He seems in those essays to be defending the truth between 
the two antagonist extremes which he foresaw. 

And, lastly, I will quote at length (and with it eonclude this 
Appendix) the £Eunous prayer from the Preface to the Instau- 
ration. The cleamess of its language, its gravity and beauty, 
and Uie striking manner in which he prays against the snares 
to which the Physical student is liable, render it a singularly 
interesting composition, one too which might well be com- 
mended to the notioe of all those whose days are spent in the 
discovery and arrangement of the truths of Nature. 

" Quamobrem, quum hsec arbitrii nostri non sint, in principio 
Operis, ad Deum Patrem^ Deum yerbum, Deum Spiritum 
preces fundimus humiUimas et ardentissimas, ut humani generis 
«rumnarum memores, et peregrinationis istius yit», in qua dies 
paucos et malos terimus, novis suis Eleemosynis per manus 
nostras fa,mi1iam humanam dotare dignentur. Atque illud in- 
super supplices rogamus, ne humana Diyinis officiant ; neye ex 
reseratione yiarum sensus, et accensione majore luminis natu- 
ralis, aliquid incredutitatis et noctis animis nostris erga Diyina 
mysteria oboriatur : sed potius, ut ab intellectu puro et phan- 
tasiis et yanitate repurgato et Diyinis Oraculis nihilominus 
Bubdito et prorsus dedititio, fidei dentur, quie fidei sunt. 
Postremo, ut, scientisB yeneno a Serpente infiiso, quo animus 
humanus tumet et inflatur, deposito, nec altum sapiamus, nec 
ultra sobrium, sed yeritatem in caritate colamus." 
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ON INDUCTION— ANCIENT AND MODERN. 

Thb differences between Induction, as it was regarded by 
Aristotle, and as it is now applied, are usually stated as follows. 
The Andent was formal and syllogistic: the Modern is not 
fomuJ ; and is material, though it has Method, to a certain 
extent. The Ancient professed to seek the knowledge of 
Causes ; and practically was satisfied with yery abstract gene- 
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ralizations : the Modern makes no sueh profesaons, but ap- 
peals to the facts of Nature as they are. f^nally, (and this 
will be seen to be the most important differenee,) the Ancient 
was quite cont«nt with ObservcUioa, and seemed to have little 
or no notion of experimerUal inquiry : the Modem oses jSqtw- 
riment continnaily to carry on and enlarge the result reached 
by Obiervation. To these heads we may subjoin Bacon's sfcate- 
ments ; which might be classed under them, but whichy for dis- 
linctness' sake, had better be kept separate : — Ancient In- 
duction proceeded by '* sample enumeration" of all known 
cases : Modem is content with a selection of Instances : the 
Ancient leapt immediately from the lowest particulars to the 
highest }»dnciples: the Modem ascends " gradatim," '^ per sca- 
lam ascensoriam,'' through intermediate Axioms to the highest 
tmtli. 

Before discussing these points more at length, it will be well 
to state the distinction, obvious enough in itself, jet often OYcr- 
lookcd, between a proeess of the mind, and the^ AncUyeis of 
tliat proocss. Aristotle, with the precision of his Logical 
power, has regarded the lattor, both in his treatises on Dia- 
lectics and Rhctoric, and in his statements on Induction : and 
he it is who has given rLso to the romark that ** Ancient Logic 
is an analysis of our powers and processes of thought, while 
the Modcra Logic is an application of those powers to things/' 
This will at once lead us to the consideration of the first of the 
points of diffcrence. " The Ancicnt Induction was formal ;" 
i. e. Aristotlc analyscs the process, and lays it down, that it is 
syllogistic in form. Let us turn to his statements on the sub- 
ject. They are to be found in two places cspecially, viz. To- 
pica I. X. 2. 'EiTaydtyri b^ rj Atto twi; KaOiKaara iirl rh KaOokov 

4l(l)oboS' oXoVj €l ioTl KVPfpVrjfniS 6 ivi(TTifJL€VOS KpiTiOTOS, KoX ffVi' 

o\os' KoX oAa)9 i(rrlv 6 ^TrtoTOftci/os Trepl iKaarov &pioTos. And 
here, if one can judge from the illustration, Aristotle scarcely 
dissevers Induction from Analogy. Tlie othor passage, (and 
from its position in the Prior Analytics, which are a formal 
treatise, we shall look for accuracy of statement,) is in the 
Anal. Pr. II. xxv. 2. ^ETraywy^ pukv ovv i(m, k(u 6 i$ ^irayoiyiTS 
4rvK\oyi(TpL6s, to bio, tov kripov &Kpov OoTtpov &Kpov T^ pl4(t^ ovA- 
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\oylaaa-$<u. 4. Act bi po€iv t6 T t6 i( &Tripr»v r&p KoBi- 

KOffTa avyK€lfA€POP' 17 yhp iirayo^yfi bih itiprw. 5. *'EaT* Vk 6 
TOiovTOs ovXXoyurfjibs Trfi Trp^rrfs koL ifiiaov Trporixr^ras. 6. ^Q,p 
likv yip iari pAtrov^ hA rot; pAeov 6 ovXXfryurpj^s' <p h\ pjj i^rri, 
bC iirayt/tyrjs. 7. Ral Tp&rrov rivh iprlK^iTai 17 iiray<»yfi r^ avA- 
Xoyio-fi^* 6 fiip yhp bii rov pAoov rh &Kpop rf rpirff^ b^CKPvaiP' ^ 
ii bih Tov TpCrov rh &Kpov ry fi^cry. 

I haye transcribed the passage at length ; for it includes all 
the important points of Ancient Induction. First, we have 
the statement of the SyllogUm i( iiray(Ayris, where Aristotle 
seems to draw a distinction between the process of gaining 
knowledge and the formal arrangement of that knowledge. 
Then he goes on to do away with such distinction by adding 
oSroi yhp Trow6p.€Ba rhs iiraynyis : and he lays it down that 
Induction is proving the connection between *' Middle" and 
" Major'' by means of the " Minor :" i. e. if an ordinary Syllo- 
gism runs thus, 

AU B is A, 

AUCisB; 
.-. AUCisA: 

then Induction will run thus — 

AD C is A, 

All C is B ; 

.-. All B is A. 

Now any person ordinariiy acquainted with Logical forms will 
see inmiediately that this is Logically incorrect ; that, in fact, 
it inTolves an ** lUicit process of the Minor." Therefore it is 
that Aristotle adds Aci bi vo€iv rh F rh i( hirivT<»v <rvyK€CiA€vov, 
in other words, the principle of Simple Enumeration (^ yhp 
iwaymyil hth vivr^v) is introduced, and the whole validity of 
ifae process is based upon the assumption of the " convertibility 
>of ihe Minor/' or, in Enghshy upon the assumption that it is 
poflsible to exhaust and catalogue aU cases on any subject : the 
Tptrov^ or Minor in the Deductive SyUogiBm, (which is used as 
th^ Middle Term in the Inductive,) is reaUy this enumeration 
of aU possible cases. To explain ; let us take Aristotle's own 

iUustration. 

A a 
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Deductively, 

B 1 f A 

AU creatures vithout gall J (. longliTed. 

^ 1 19 ( ® 

The horae, &c. / \ a creature withoat galL 

C ^ j^ r A 

The horse, &c. ) \ longliyed. 

This Inductively will be 

^ 1 are ^ ^ 

The horse, ass, roule, man, &c. J \ longlived 

The horse, ass, mule, man, &c. 1 ^ ( witiSlwit eaU 

And in another place Aristotle oonfirms this prindple of simple 
enumeration by saying, Sri vop otrm ^ iJufiiv SXX^n — i. e. " coi 
nihil occurrit in contrarium." Anal. PoBt. II. vii. i . 

This is the Ancient Induction: a Syllogism in the Third 
Figure with a necessary condition attached, which, strictly 
speaking, takes it out of the domain of Logic altogether. 

This is very different from the Scholastic Induction which 
Aldrich, or that which Abp. Whately have tried to explain. 
Aldrich's Induction is " Syllogismus cujus Minor reticetur"— 
a sort of Enthymeme : and the Minor is the assumption by the 
mind that the cases before us may stand for all cases. He 
thus throws Induction into Barbara and reduces it to precise 
Logical language. I presume that the meaning of his method 
of analysis is simply this — that having gathered certain in- 
stances, wc observe that a certain quality is attached to each 
of them — " Hic et iste et ille magnes trahit ferrum" — and then 
we assume that till the contrary is proved in any instance, this 
quality raay be believed to be present in all cases ; i.e. "Omnis 
magnes est hic et iste et ille : Ergo ; omnis magnes trahit ferrum." 

This is then, practically, a somewhat altered way of regard- 
ing Ancient Induction : but is still really " per enumerationem 
simplicem" of all known cases. 

Abp. Whately holds that Induction is a Syllogism in Bar- 
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bara with a suppressed Mtgor ; which Major is, " What is true 
of each of these cases is true of all :" which in itself seems to 
offer no solution : for it falls under the same head with Ari- 
stotIe's and Aldrich^s, as inyolying simple enumeration. 

Is then this '* Inductio per simplicem enumerationem" a 
philosophical absurdity ? By no means. Whether we accept 
Locke's view that Mathematical Axioms are so estabhshed, or 
not, there are still many things the truth of which has been 
affirmed solely by continual obser?ation of unvarying pheno- 
mena. Our knowledge of the fact that two and two make four, 
or that four and one make five, may or may not be referable 
to this principle ; at any rate, the conclusions reached by the 
unscientific are almost all of this kind. It is a lower sort of 
knowledge, but it is knowledge as far as it goes. Thus the 
obseryation of years will teach a sailor that the tide will ebb 
and flow twice in a given day : this he is sure of without being 
able to giye a reason for it ; the scientific man will know the 
iBLCt, and its " antecedent ; " yiz. the action of the Masses of the 
Moon and Sun upon the surface of our Planet. It fails, howeyer, 
because it is indiscriminating, and "precario concludit, et periculo 
exponitur ab instantia contradictoria." (Noy. Org. 1. 105.) It is 
indiscriminating ; for it seems to draw no distinction between 
those general propositions, which are merely statements of what 
are called (iccidents, and those which inyolye some knowledge of 
the essential Nature, or Law of existence of a class. Thus, 
Ancient Induction would treat with equal respect the Uni- 
yersak, ^' AII crows are black," and *' AII particles attract one 
another wiUi a force which yaries inyersely as the square of 
their distance." It also lacks for discriminatiye power, in not 
disceming the difference between the most abstract " notionalia 
Axiomata/' and the intermediate generalizations. AII its ge- 
neralizations are, so to speak, supposed to Ue in one plane. 
For the precarious position of its conclusions, it is enough to 
remark that the mere collocation of obseryed bcis, and the 
discoyery 6f a formula to express their points of resemblance, 
can neyer giye more than an imperfect certainty. There must 
always be behind it the fear of a contradictory instance. 
What if we discoyered a white Crow ? For this failure of 

Aa 2 
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Andent Induction, I may refer the reader to Mr. Mill'8 
Bk. III. chap. 3. §. 2, 3. 

What then did Bacon propoee as a sabetitiite for thisiii- 
satis&ctory Bjstem ? 

He Bought for a Method which might enable all men (be 
their natoral &culties never so different) to attain tfae koow- 
ledge of truths with equal ease and certainty. Wb Method 
was to unfold the Farm, or real natnre (Natura natanuis) of 
things to man's gaze ; and enable man to apply his knowledge 
to the production of new fruit of inyentionsy and afanost of 
creations in Art and Science. His Metfaod waa dien not 
ascending only, but descending also ; it had a Deductm u 
well as an Inductiye Logic ; it was to dissect Natare, that it 
might the more surely recompose and rearrange her parta. 

There can be nothing more grand than this scheme. It was 
to be a Logic of universal application : Ix^c itself, or (as 1 
suppose he meant) mental phenomena of every kind; Morab; 
Politics ; all these, as well as Physics, were to disphiy tbor 
treasuries of Truth beforo the eyes of him who held the key 
provided bv thc New Method. Before the eye of the Philo- 
sopher the old liiiiits passed away, and he saw a promised 
land, aiid the glory of it : the Phantoms of the past he saw 
flying from the light of that day, in whose grey dawn he was 
the brightest star; and no wonder that his imagination saw 
the Forms of truth peopling the awakened world. It is as he 
foresaw, and it is not. Much tliat he predicted has been 
vcrified ; but not as he expected. His Method has brought in 
all modern Science ; and yet it is cast aside. 

Wc do not possess all the Method as Bacon meant to unfold 
it ; still we have enough to judge fairly, enough to enable us 
to see liis object. For the Novum Organum was intended to 
have been divided into two great parts. (1) The Pars De- 
strueiis, and the statement of the end, and an illustration ; (i. e. 
Nov. Org. I. I. — II. 20.) and (2) the nine proccsses which he 
entitles thc ** Uelps of the Intelloct,*' of which he has only 
complcted tbe first, viz. (II. 22 — 52.) the PreroffcUives amang 
Iiistances, 

From the famous Aphorisms^ I. 100 — 106, we draw most of 
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our knowledge of Bacon'8 system. Thenco we learn ( i ) The 
futility of Ancient Logic, its " mera palpatio," its groping with- 
out light to guide it ; (2) The necessity of a " Literate Expe- 
rience/'— or of the systematic committal to paper of all facts 
and results which may come under notice ; (3) The ascent in 
generalization from particulars, through intermediate Axioms, 
to the highest truths, " per scalam veram et per gradus con- 
tinuos." 

(1.) Of the first of these heads, we need only stay to give 
Bacon due praise for the wise boldness with which he attacked 
the Ancient Process. There was clearly nothing to be hoped 
for in Physics (or in any other branch of science) so long as tho 
old Scholastic distinctions and cramped views were dominant. 
And we cannot too much admire the bravery which could fSEtco 
a world in arms; however much we may regret the strange 
jealousy which refused to consider those as friends who were 
doing lo much for Experimental Philosophy, and whose minds 
had intuitively grasped the same thoughts, and followed the 
same lines of discovery which he was himself proposing for 
men'8 oonsideration and adoption. 

(S.) For the Experientia laterata, the consequence of the 
spread of leaming, and of printing, we may observe that 
Bacon himself gives us an example of it in his Tables on 
Heat, and in hia '' Vindemiatio Prima," II. 11, 12, 13, 18, and 
20. It was the putting results on record, for the good of 
posterity. 

(3.) Now we come to the chief principle of the Method — ^the 
Buocessive steps. 

The question which first meets us here is, How do we obtain 
any of these stepsif Is it by the Simple Enumeration con- 
demned above? or by selection of cases afiirmatively ? or by 
rejection of negatives? 

As to this, Bacon provides us with no thoroughly definitc 
answer. It is hard to see how the first Table (II. ii.) of 
" Instantiad oonvenientes in natura calidi" is other than a sim- 
ple enumeration, so far as it goes. Bacon provides us with 
no real rules for selection; nor does he seem to have been 
struck by the hopelessness of attempting to catalogue so in- 
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flnite a yariety of particolars. He is more definite on the 
necessity of neffatives, of rejection and exclosion of all NatoreB 
which do not exhibit the required Nature. Passing by these 
questions as yery vaguely answered, if answered ai all, we 
come to the doctrine of succe^ive steps, the most distinctiTe 
and satisfactory part of Bacon^^s Method. For it was by point- 
ing out the need of discrimination between different orders (to 
speak Mathematically) of Generalization, that Bacon led the 
way to the construction of Modern Sdences. By such snooefi- 
si?e stages Astronomy, Optics, Mechanics, have been built up 
to their present noble height ; and Dr. Whewell has been it 
the pains (Phil. Ind. Sc. Bk. xi. ch. 6) to construct a pynunid, 
shewing the gradual progress of Astronomy. By this prooeflB 
generations have gone on adding to the amount of certain 
knowledge in the world ; and applying the results of Inductioii 
to the amelioration of man's life. 

It only remains that I should notice Baoon'8 great worth as 
an Experimentalist, He was not, indeed, the first man who so 
" interrogated Nature ;" but he gave to Experiment great 
prominence; and has left us descriptions of many attempts, 
which we raay smile at for their rudeness, but which, neyer- 
theless, were themsclves in the right direction, and led men 
onwards. And we miist not underrate this excellence, for, as 
I said before, Experiment is really, as much as one thing can 
be, the cause of the marked success and progress of the 
pbysical sciences in modorn times. 

To sum up; Bacon's Induction is good, as it opposes the 
ancient and scholastic systems ; as it introduced regularity of 
registration of results ; as it took wider views of the relation- 
ship between the branches of science ; as it discriminated 
between the orders of generalization ; as it arranged those 
orders ; as it based itself upon dissection and interrogalion of 
Nature by means of Experiment. His Method failed, however, 
in its not ackuowledging the nced of a " Mental Initiative," 
and of that sagacity which distinguishes the able man from 
the weak ; in its cumbrousness of Tables, Prerogatives, Recti- 
fications, &c. whicli (as Coleridge, Priend II. Essay 8. notices) 
jf followcd obcdiently would have ** expended the Ufe of an 
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antediluvian patriarch, in mcrcly poliing the vutcs." Lastly ; 
if we take the higher view of the term Farm, his Mcthod has 
failed to bring us nearer to the diseovery of it. 

Let me add a few words on Modern Induction ; the subject 
is a long one, but I will try to be brief. Its main object is thc 
discovery of Laws of Nature ; and by these Laws, taking the 
term in a wide sense, are meant those general facts which ob- 
servation and experiment teach us to lay down as invariable. 
Thus the Law of Qravity, the Law of Refraction, the Law of 
Polarization, the Law of Actinism, these are all short state- 
ments of uniform facts, some more and some less general in 
their application, but all invariable in their action, so far as we 
knpw. From this we gather, that Modern Induction does not 
seek for Causes, as the Ancient was ssdd to do, but is content 
to obtain those " generalizations from experience" which form 
the groundwork of the Sciences. Of these general expressions 
some are attainable by analysis, as many of those of Chemistry 
are ; others require shrewdness, sagacity, and power of invent- 
ing Hypotheses, which may account for the Phenomena. And 
it is this hitting upon the Law to answer to the isolated facts 
in our possession which distinguishes Modern Induction from 
Ancient ; and it is in this that the genius of modern times 
peculiarly shews itself. Thus Kepler hit at last upon an Hy- 
pothesis which accounted for the Orbit of Mars, and the EUip- 
tical Motion of that Planet having once been ascertained, the 
Law was soon shewn to be applicable to the other planets as 
welL And it was afterwards beautifully connected with the 
Law of Gravity by the demonstrations of Central Forces : a 
fine instance of Bacon^s ''quando Physicum terminatur in 
Mathematico." 

From this it will appear that the prominent conoeption in 
Modern Induction is not that of Method. In faot, it is not at 
all clear that we may use any such phrase as '' the Method of 
Modern Induction ;" for it is very doubtful whether the prose- 
cution of Modem Science can ever be put under one law or 
set of laws. Each wise student of Nature has sought his in- 
spirations from her, by observing her doings, and by experi- 
ment upon them ; by judicious selection of critical instances ; 
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by quickneas in seizing the principle running throu^ similir 
cases ; but I doubt whether any great discoTerer has ever done 
what Bacon seems to have thought would be done onivemllT, 
I. e. set before himfielf a regular process of socoessiTe steps, by 
which to compel Nature to answer at his bidding. 

It is perhaps the case that each branch of knowledge has its 
own Method, just as each has its own Instroments. The Astro- 
nomer, whose science obliges him to keep to ObeeryatioQ, ob- 
senres the planets and stars after a fixed role. K he mnt 
yerify a calculation, he has a Method by which to do it So 
the Chemist analyses in certain ways ; but I doabt whether 
Faraday has ever said to himself, " Now let me fbllow the greit 
Inductiye Method." As the Astronomer has his telesoope, and 
his prepared papers, &c., so the Chemist has his cmcibles, his 
retorts, his air purop, &c., and their Methods differ just in the 
same way . And the same seems to hold of other sdenoes; optics, 
geology, mineralogy, and crystallography ; so too, in their 
way, it will be found to be the case with the inTestigation of 
ethical questions, and of social and civil problems. The 
Methods of Chemistry or Anatomy would fail, if apphed, for 
example, to the action of the Will, or to the study of Commer- 
cial problcms : still these admit of Inductive treatment, within 
due limits, and arc gradually being discussed upon other than 
a priori grounds. 

In a word, Modern Induction is distinguished by its lower 
aim; for it disclaims all presumptuous (Uscussion of Causes; bj 
its patience and fidelity of observation of facts ; by its judgm^t 
in experiments; by its sagacity in choice of cases; by its 
genius in hypothesis ; in other words, by its absence of Method, 
and its constant and humble appeal to Nature herself. 

The reader is referred to Dugald Stewart, Phil.of the Human 
Mind, Part II. chap. iv. sect. i, 2; to Dr. WheweII's History 
of the Inductive Sciences, and to his pamphlet on Induction; 
to Miirs Logic, Bk. III.; to Coleridge^s Friend, sect. II. essays 
8,9; and to Sir J. Ilerschers Discourse on the Study of Natu- 
ral Philosophy, Part II. 
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APPENDIX E. 

ON FORM. 

Thb word Form is unforttinately one of the most ambiguous 
Terms in the English language. For without reckoning its 
applications in ordinary life ; its senses of a form to sit on, i. e. 
a board ; a form in a school, i. e. they who sit on the board ; 
form of a limb, i. e. its shape or figure ; form of words, i. e. 
fixed and unchanging language; form of application (a mo- 
dification of the last); form in casting, i. e. the mould; and 
I dare saj there are manj others; there are also seyeral 
appUcations of the Term in philosophical language which ren- 
der it extremely difficult to speak clearly conceming it. One 
source of confusion we may get rid of directly. Form, physi- 
cally speaking, is the outward, the yisible development of any 
substance ; metaphorically speaking, it is just the contrary ; it 
is what one does not see ; it is the cause of the extemal deve- 
lopment ; it is the thing of which outward figure is the result ; 
perhaps only the sign. This is but a rough distinction, and 
will require farther modification. In the language of the 
schools, Form is the Natura naturans, the Nature which pro- 
duces, which causes substances to difier one from another; 
which is the agent by whose means kinds and classes are dis- 
tinguished from each other: wherefore forms are sometimes 
called " difierentisd veraB.'' It was this yague conception of 
the inner Nature which Bacon seized on, and has made so pro- 
minent in the Noyum Organon. Although his language is by 
no means clear, lus " Form^' of a Nature is something far 
beyond what we now mean by a " Law of Nature.'*^ It meant 
the hidden life (if one may so speak) of each class ; its " fons 
emanationis,^ from which it fiows ; which also always grows 
with the growth ; and decreases with the decrease of the Na- 
ture, whatever that Nature may be. (Nov. Org. II. i, 4, 13, 
15.) At the same time it is not to be forgotten, that Bacon 
also expressly states that he regards '' Form" as the same thing 
wiih '* Law.''* *' Nos autem, qu» de formis loquimur, nil aliud 
intelligimus, quam leges illas et determinationes actus puri," 
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&c. (II. 17.) Hence some have been led to affirm that whm- 
ever he writes " Form^ we may read ** Law" (in the moden 
acceptation of that term) ; but this is scarce fair ; as it Beems 
clear that by '' lex actas pnri, &c.'' he really means fiur more 
than would be meant now : and this is confirmed by his lu- 
guage respecting Optics in the De Augm. Scient. Bk. ir. where 
he shews that he would noTer haye regarded the Laws of Inci- 
dence and Beflection as ''Leges,'* or Forms. By ** Law of Ni- 
ture ;" we mean summary statements of the observed fiMts aod 
processes of Nature ; but Bacon meant the inner life ot thingi: 
our Laws inTolye the notion of aperoHon, moTemmt, change; 
his do not ; they are rather the conditions of the ezistence of 
kinds, and are irrespectiTe of all production or process. So 
that when Bacon writes (II. 17.) '' Itaque eadem res est ^^mna 
calidi, et lex calidi/' or '* coire in^^^rmam siTe Uffeni," we mnflt 
be cautious lest his language leads us to think Hiat his Form 
was equiTalent to our Law. I am aware that in this I do not 
agree with that great authority Dugald Stewart ; in his Fhilo- 
sophy of the Human Mind, part II. chap. iT. sect. i. (note), be 
expressly says, that in reading Bacon'8 philosophical works, 
** the word Law may be substituted for Form, wherever it 
may occur.*' I doubt not the substitution would make good 
sense, woiild simplify matters, and relieye Bacon from a charge 
of haying clung to an impossible conception of the end of 
Human Knowledgc : but I doubt whether it would any longcr 
represent Bacon's real mcaning. And for this we may appeal to 
his own words. '' Quod in Natura naturata lex, in Natura natu- 
rante Idea dicitur," he says in one place ; a phrase which, stripped 
of its scholastic dress, seems to mean that the real cause of anv 
class or kind, that which brings it to be what it is, is Idea or 
Form, (in natura naturante,) while Law is the exprcssion of the 
same thing afber thc process is complctcd (in natura naturata). 
" Form" or " Idea" looking at any class objectiyely, " Law" at 
it subjectively : it may be more than this ; but it cannot be lcss; 
it is at any rate more than Latv in our present acceptation of 
tho Term. 

Haying then laid it down that Form is not Law in our scnse 
of the Term, we may go on to ask, whether it is possible to 
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approximate, accordiDg to modern ways of thought, to Bacon'8 
conception of Form. 

This maj be tried in two ways ; either by looking at the 
distinctions he draws between the different kinds of Form, (11. 
1 7, 26.) or by regarding ihe relationship in which, in his Method, 
Form stands to Latent Process and Latent 8tructure. 

(1.) We find two divisions of Forms. Krst, in II. 17. we 
haye true Forms distinguished from Oopulate, and from Pla- 
tofdc ; for, Bacon says, " we must take heed lest, in speaking 
of Forms, we should be thought to refer to those which haye 
hitherto occupied men's thoughts." 

Oopulate Forms he defines as '' naturarum simplicium con- 
jugia ex cursu communi uniyersi." These seem to be results 
prodnced bj '' crossing breeds/' by transgressing nature's 
limits; grafting an apple on a pear stock would perhaps be what 
18 meant. These he promises to con^der together with Latent 
Process and Structure. The PkUonic Forms he also rejects ; 
and this distinction is important. Without entering at all 
into discussion as to what Plato really intended by his Ibiai, 
which would be beside our purpose, it is enough to shew what 
conception Bacon had of them. He calls them idea^ abstractoe, 
and not limited by matter : i. e. the c&yiy xinpiaTi, as Aristotle 
termed them. (cf. De Augm. Scient IV. iy.) Bacon's Form, 
then, always resides in the matter of each kind ; and when (as 
in 1. 23.) he speaks of '' divin» mentis ide»/' he does not mean 
to inrolve any notion of Archetypal Forms emanating from the 
Divine Mind ; but only to affirm that Qod (" Formatum inditor 
et opifex," II. 15.) is the cause of, and knows the real and 
very natore of things, as they are. It remains, then, that 
Form in Bacon'8 language means the very and inmost nature 
of things : neither the '* Law of Nature" to which things are 
obedient, nor the '* Archetypal Forms," being the same thing : 
ihe former is below, the latter beyond Bacon's conception. 

There is still the other division left. This is found II. 26 ; 
where he is describing ** Constitutive or collective Instances." 
For these he apologizes ; they are low, '* postulat res et infir- 
raitas hnmani intellectus, uiformcB particulares .... notentur." 
And he afterwards calls them fomnK minores : and from his 
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illustrations it is clear that he meant by them yery neiriy 
what we mean by laws ; i. e. -' genmd factB, or laws ot me 
degree of generality, which are themaelTes resiilta of lodac' 
tion." Sach wonld be Kepler^s Laws of Motioii, the Law d 
double Refraction in Optics, &e. This diTiaion is more to be 
noticed, as it seems to me to settle in the negatiye the qaeslkNi 
as to whether by Form in its higher smae, Baecm did or did 
not mean what we mean by Law. HaTing then thns dii- 
tinctly marked off the ** Laws of Natore," (tanqoam FonnaB 
minores,) it only remains for ns to see whether by oompanng 
Porm with Latent Prooesa and Strtkcture^ we ean obtain t 
dearer notion of it. 

(2.) By Latmt Bacon means sach intimate and sobtle woriu 
of nature as eecape the ordinary eye ; things which are par- 
tially revealed by microecopes, by electric agencies, ftc Thefie 
he diyides into two : proeesB w growth ; as whm a plant gocB 
on patting forth buds and shoots and leaveB continaoasly, aod 
yet 80 gradaally as to escape notice except in longo* interrabi^ 
timo. As I have said elsewhere, thc Calculus fumishes us with 
cxprcssions for such secret movements of things ; and we ha?e 
now more knowledgc of the expression than of the thing itself. 
The other work of nature is terraed Strt&cture, and is the inner 
composition or arrangement of Atoms of bodies, as they are 
found in Naturc. Such, for example, as the arrangement of 
particles in crystallography ; or of the particles of blood, &c ; 
thc subtle laws of composition which things follow. For these 
the Microscope has proved most useful. 

If ncither of these are Form, what thcn is lefl for Form ? 
Without answering that there is nothing, (as some would do,) 
it must be confessed that tho discovery of Latent Process and 
Structure has practically been successful, while that of Fonn 
still remains where it was. The problem of life and of very 
being is one which scarcely admits of solution here. There is 
a dark mist drawn across the extreme limits of our knowledgc. 
Form is the cause of Process and of Structure. The crystal 
is (e. g.) cubical, because of the structure of its particlcs ; but 
that structure is not the ultimatc fact : there must be a cause 
for it in Nature. Tho blood is vitalised in a oertain way, is 
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purified by Oxygen, &c. ; these are facts of process and 
structure ; but why should the blood fiow at aU, and what is 
the principle of Life which causes it ? and why is the blood 
of man clearly distinguishable trom the blood of beasts ? The 
answer to these questions would bring us nearer to Baconian 
Form. For though he sometimes leads us to think that his 
Form is only high and successful generalization, (I. 103—105,) 
yet his ambition was something higher than this ; and he 
yeamed to leam the secret things of Nature ; to trace the 
yery hand of God, who in His mercy has made all things 
good. 
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non generat scintillas, 164. fiacillime excipit et recipit calorem, 
180. ejos dilatatio, 187. ejas media regio frigidisaima, 217. In- 
stantia consistenti hostilis, 228. rotatio ejus, 234. aubter aquam 
aacendit, t^. non est flamma accensa, 251. mistura ejus cam 
apiritalibus, 273. extensio ejus io ovis vitreis, 281. non subito 
transit poros vasorum solidiorum, 294. 

ifiscbinis de Alexandro Magno dictum, 94. 

iEtemitaB, quomodo defluxerit, 27. 

iEthiopia, 59. 

i£tna, 170. 

Affectus intellectum tingunt, 28. 

Affirmativa valgo potiora quam negativa, 25. formse, angustatur 
per Instantias migrantes, 201. per Instantias comitatus, 227. 

Africa, 59. 216. 

Albedo quid sit, 202. 

Alchemist», 79. 86. eornm error, 328. 

Alexander Magnus, 82. 94, 95. 



368 I N D E X. 

Alphabetam nolliini in regno 6inanim, 78. 

Amadicias de Gallia, 82. 

Ambitio, ejus genera, 1 29. 

America, an faerit Atlantia illa veteram ? 119. 

Anatomia oorporam organiconmi commendatar, 144. 

Anaxagors bomoiomera, 42. 

Andea, 154, 155. 

Angeli formas immediate cognoacant, 183. 

Animalcala a patrefactione generata, 173. 

Animalia omnia interias calida, 151. 167. 

Anticipationes Natarae, 16, 17, &c. 

AntiperistaBis, 166. 217. 

Antipodes qoi primi asseraenmt, improbi habebmntnr, 85. 

Antiqai, qaam exigaam mandi partem noverant, 59. 

AntiqaitaB, nimia ejas reverentia homines a progreasa in leientnf 
detinait^ 75. 

Antitypiae, motas, 389. 

Apborismi, qaid sint, 81. 

Apis et philosopbise similitado. 93. 

Apotheosis erroruro, 45. 

Aqua balneorum naturalium, 150. 161. salsa laoeadt nocte, 160. 
fortis, 166. regis, t^. segre patitar compressionem, 281. cor- 
ruptio eju8, 288. non ictrat rimas minores, 294. 

Arabes, quse addiderunt in scientiis non multi sont momenti, 56. 

Arbores ioflammabiles potissimam in regionibus frigidis, 159. 

Archseus faber Paracelsi. 303. 

Argentam, 137. vivi cum auro coitio, 300. 

Aristoteles philosophiam logicse mancipavit, 40. 51. 85. sophi- 
sticus, 40. experientiam non rite consuluit, 43. ejas De AnmaU' 
bus et Problematum libri, t^. more Ottomanoram cseteras philoso- 
phias trucidavit, 52. levis et inatilis ejus philosophia, 58. 64. 
Alexandri Magni opibus adjutus, 96. causam generationibus at- 
tribuit, 231, 232. 234 

Aromata, 152. 168. 

Ars non est naturse contraria, 83. imprimendi, 106. quale bene- 
ficium hominibus contulit, 127-129. miracula ejus, 220. 

Artes liberales, 78. roechanicae, 62. 78. 148. 

Arturus Britannus, 82. 

Ascensus a particularibus ad magis generalia, 1 00. 

Asia antiquis fere incognita, 59. 
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Assimilatio^ 302. 

Astrolabiam, 259. 

Astronomia, 24. 70. 242, 243. 

Atalantse pomum aareum, 55. 113. 

Athen», artiam mater, 128. 

Atlanticam mare, 91. 240. 

Atlantis insala, 119. 

Atomi, 34. 42. 146. 

Attritione ^citator ignis, 151. 

Aari proprietates, 139. 

Aari et argenti vivi coitio, 300. 

Axes rotaram flammam concipiant, 151. 

Aziomata, paaca adhac et mala, 15. 53» 54. a melias inventis qaid 
sperandam, 99. prima, notionalia et abstractay 100. media^ qase 
vera sant^ ib, ad eoram inventionem nova Indactio applicanda est, 
ioa-102. eorum probatio fJBicienda, 102. catholica et primaria, 
141. 

Babvlonica Naphtha, 278. 

Bacchi et Cereris facta, 78. 

Baconas, methodas ejas indicium non jadicium, 18. sqaat ingenia, 

38. ipse spei causa, 108. sectam non condit, iio, iii. non par- 

ticalariom est largitor, 112. 
Bahiea calida, 150. 161. 
Balneom Maris, 327. 

Barbarorum inondatio imperii Romani naafragium, 64. 
Benedicta sive benigna, herbe, 323. 
Biblia sacra, 45. Dei volontatem dedarat, 86, 87. 
Bibliothecse, vana librorum varietas in iis, 79. 
Bombardarum inventio, 104. 
Bombycini fili inventio, 104. 

Borgin de expeditione GaUorum in Italiam dictum. 18. 
Bruta syllogizantia, 236. 

C. 
Csesar, Jnlius, 82. 
Calendare vitnun, 157. 180. 

Calidi natura ez instantiis» 150-198. 204. 228. 231. 266. 
Calz viva, aqua conspersa, concipit calorem, 151. 165. 
Canada» 278. 
Carmina fiEunlius discuntur quam prosa, 209. 

Bb 
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Caroeades, 57. 

Castor et PoUaz, 160. 

Categorise Aristotelia, 40. 

CaoBse quatoor, 135. finales acientiaB corrampont, ib. 

Celsus, 60. 

Celti, omnes occidentales nadones nc appdlate, 59. 

Cerriaia, a88. ejoa floa, 305. 

Chemici philosojdiiam constituenmt phantasticaiii» 32. eomni do^' 

mata, 43. eorom indnstria nonnolla peperit, aed forte»6i. eo- 

rom trias, 330. 
China, 240. 322. 
Chrysippu^ 57. 
Cicero, 64. 
Cinnamomom, 302. 
Circuli perfecti, 24. 

CiTilis prudentia ez prMcripto diffidit, 90. 
Clepsydra, 282. 

Coemeteria citius cadavera coneumunt quam pura terra, 171. 
Cdor, per instantiaB Bolitariaa iuTestigatiD ejus, 199. moMaH» 

lucis, 200. instantia foederiB cum visibili» 237. 
Columbos, 91. 
Colomnae Incidae, 158. 
Cometse an nomerandi inter meteora, 158. inatantie limitaneK inter 

stellas et meteora ignita, 221. instantise foDderis in motu, 233. 

inatantiae cnicis, 244. 
Compressiones, 281. 

Confutationam nollus est usus, ubi de principiis dissentimus, 19. 
Consensus in Aristotele, 64. scientias impedit, 75. corporum, 339. 
Consistentia corporum, 84. fluiditati opposita, 206. 
Constantius febribus correptus manum admotam urebat, 172. 
Contemplationum materia vitiosa in philosophia naturali^ 46. 
Controrersise fere desinunt in verbis, 35. 
Conus sive onio radiorum in speculis comburentibus, 177. 
— erectus, 3 29. 
Copemicus, 243. 
Corpora tangibilia attritione calescunt, 164. caloris maxime sensi- 

tiva, 172« &c. pneumatica sive non tangibilia, 265. 
Coruscationes non urentes, 159. 
Crepusculi causa, 247. 
Crocus Martis, 327. 
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Crystallum et vitrum, 237. 
Cyaneus, 332. 

D. 

Daniel, ejus prophetia, 92. 

Declinationis tabulae, 153. 

Deductiones ad praxin, 198. 

Definitiones verborum erroribus mederi non possunt, ^6, ad eas 
facinnt instantis constitutivae, 212. per accidens, 297. 

Democritus, ejus schola, 34. de figuris atomorum doctrina ejus, 42. 
ejuB peregrinationes, 60. plaga ejus, 234. 292. perspicillis visis 
exsiluisset, 257. instantie Democriti, 274. vacuum introduzit, 

313- 
Demonstrationes prave, 53. eamm redargutio, iio. 

Demosthenis coram Atheniensibus oratio, 92. 

Desperatio omnia languidiora reddit, 52. 

Destruens Novi Organi pars, 109. 

DEUS» ab illo prindpinm samendum, 91. 

Dialectica vulgaris, inutilis, 2, 3. 11, 12. Aristotelis, 42. vitia ejus^ 

53. scientia ejus secundum novam viam perfidenda, 124. 
Diaphandtas, 137. 
Differentise dtios a quibusdam notat» quam similitudines, 32. vere, 

(sea Formse) rernm, 63. 133. quatuor formam caloris limitantes, 

191 — 196. 
Dionysii Sjrracusani majoris dictum in Platonem, 58. 
Disputatio inqnisitioni veritatis adversissima, 58, 59. 
DistiUatio» 78. 144. 286. per descensoriam, 193. 
Diomus telluris motus, an verus sit ? 142. 
Doctrinse revolutiones tres, 67. 
Dogmatica (sive rationales) 1. 50. j2. 93. eos damnando Novum 

Organum non ad acatalepsiam rem dedudt, 124. 
Dolor nomqoam sine calore reperitur, 169. ejus genera, 214. 
Doset Naturse, 287. 

£. 

fiffidens (causa) 135, 136. 

Elementum ignis, 24. 36. Elementa qoatuor, 24, 25. 
Elephas^ 219. 286. 
Empedodis lis et amicitia, 42. 
Empiricum idoloram theatri genas, 43. 
Empirid adhuc sdentias tractaverunt, 93. 

B b 2 
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EpicaniB, 57. atomi ejos, 146. 

Epidermis in cute, 152. 

CqooB Bodans locem emittit, 160. 

Errores diyerai eandem aliqoando habent caoaam, 23. apotheo» 

erroria rea pessima, 45. caoase ejoa, 66. 
Eroctationea flammarom, ijo. 159. 
Essentia tangibilis, 145. 

Ethica sdentia aecoadom novam viam tractandap 1 24. 
Eocatalepsia, 124. 

£oropa« inter eam et Indiam qoantam interait, 128. 
Ex nihilo fit nil» 264. 

Exceptiones, qoomodo eas tractaveront antiqoi, 123. 
Excrementa in ae nonnihil caloria habent, 152. 
Exemplar mondi in intellecto homano, 121. 
Expanikio secondom totom, 187. 
Experientia optima demonstratio, 54. mera et volgariBy 74. non 

eat adhibenda, ib, prava adhoc fdndamenta haboit, 95, 96. Ute- 

rata, 97. 
Experimenta adhoc prava, 56. lodfera et froctifera, 56. 97. 
Ezperiroentalis historia, 149. philosophia praestans, 3. 
Experimentandi methodus, quomodo procedere debet, 97. 
Experimentum spiritus vini in lignis, &c. 168. ad spiritus densita- 

tem pensitandaro, 265. de aeris et aque compressione, 281, 282. 

F. 

Fabularum proci et amatores, magiae et chemicae coltores, 220. 

Fallaci» sensuum quo remittendae, 269. 

Feles noctu cemunt, 269. 

Ferinae, 200. 

Filum Labyrinthi, 334. 

Finales causse. earum incomraoda, 28. 45. 135. 

Flamma innocua, 159. plurimi ejus grados in calore, 175. non emi- 
cat nisi detur spatium, 178. urit acrius versus latera, quam in 
medio, 195. per eam investigatur natura calidi, 228. transitom 
ejus natura, 251. cur pyramidalis est, 252. 

Flatus et motus calorem augent, 177. 

Floridae litora, 239, 240. ibi sylvae sont odoratse, 279. 

Flos lactis et vini faeces, 296. cervisiae, 305. 

Fluiditas et consistentia, 206. 

Fluor metallorum, 262. 

Fluxus et refluxus maris, 238, sqq. 
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Focus S. Ermi, i6o. 
Folietani, 331. 

Formse, commeDta aniroi homani, 31. opinio, quod inventu impos- 
sibiles Bint, 63. 135. revera sunt leges actus puri, t^. 133. ver» 
rerum differentise, ib, eas invenire, opus humanse scienti», 
t^. eas scire fimdamentam tam ad sciendum quam ad operan- 
dum, 136. 185. si adsint, adsont natnr» datae, &i absint, absunt, 
138. 169. earum inquisitio Metaphysicam constituit, 147. limi- 
tationes naturse magis communis, i8a. per negativaa investi- 
gandae, 183. Deo et angelis immediate noscibiles, t^. post exdu» 
siones debitns manebunt, ib, copulatse, 184. abstractse, t^. quid 
8int verae, ib. res beterogeneas conjungunt, 185. in iis instantiis 
necessario insunt in qnibus rea est, 1 89. de forma calidi vinde* 
miatio prima, 189, sqq. per instantias constitutivas inveniuntur 
particolarea formae, 208. 

Fortuna, nil niai nomen, 36. 

Fracastorii inventum, 233. ejus de motu missilium opinio, 248. 

Frigidi et calidi actiones communes, 169. 

Frigora acria inducunt Bensnm ustioniSy 152. intensa in media aSris 
regione, 217. 

Frig^ solvit sanguinem et urinam, 298. 

Fulmina comburentia, 150, 176. 

Fumus ae aperit in flammam, 191. cur pyramis inversa, 252. 



G. 

Gralaxia fit ex astrorum conglomeratione, 258. 

Galilseus, 258. ejus de fluzu et refluxu maris opinio, 285. 

Ganges, 59. 

Gemmse rupium, 214. 

Generalissima principia notionalia et prava,.49. '^* 

Generatio, in iUa quid inquirendum, 142. causse ejus et corruptionis 

secundom Aristotelem, 23 i . 
Genesis iii. 19. 338. 
Gkographia ab antiquis non exculta, 59. 
Germanis eptentrionales. 3 1 8. 
Geminatio seminum, 270. 
Gilbertus, de magnete, 32. 55. 235. arbitrabatur motum magne- 

tis oriri ea praesentia terre, 245. Lunam solidam esse tenuit, 247. 

ejus de electrica operatione opinio, 295. definitionem Peri- 
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pateticonim de calore derisit, 297. fnga ferri ab altero polo nag- 

netis ab eo notata, 302. 
Gorgias, 57. 
Gr»ci inscii geograpbi», 59. saoerdotiB i^gyptii in eoa inliQ- 

niam» t^. 
Grecomm pbiloaopbia oiigo scioitiarttm, 56. iii di a puta tioncB effM, 

57. fmctnm nnllam tnbt, 59. intia apatinm dnmmm igoilui i iii 

concbisa, 67. 
Graecos ignis, 1 76. 
Granaria Germanommy 318. 
Gravitaa corporam, 49. 205. 295. 
Gremiale puellse comBcans, 160. 
Groenlandia, 159. 
Grammi arbomm, 214. 
Gastas inqaititio, 211. 
Guttse aqaK rotandse, 206. 

H. 
HeraditoB dixit bomines sdentiaa qiuerere in minonboa miindiB» 22. 

doctrina ejaa de denso, 42, jS. 
Herbse conclas» generant calorero, et flammam, 152. 165. 
Hippias sophista, 57. 

Historia, fines ejus angusti inter antiqaos, 59. 
naturaliB, ejus adhuc nimis angusta basis, 40. non adhac 

debitis modis exquisita, 96. ejus duse rationes, ib. basis philoso- 

phise naturalis, t^. opus regium, 107. res etiam viles ampkcti- 

tur, T15. colligenda est, 1 49. 
Homo naturse minister et interpres, 7. est tanquam planta invena» 

215. phantasticomm hominum impostura, 81. 
Homogenea^ eorum congregatio, 296. 
Homoiomera Anaxagor», 42. 

Horologiorum confectio, 78. diversitas et genera, 245. 
Humidum, 37. 

I. 
Icelandia, 159. 

Idese mentis divinae, 15. 122. Platonis, 102. abstract», 184. 
Idola mentis humanse, 19, sqq. eorum genera quatnor, 20. tribas, 

20. 24 — 31. specus, 21. 31 — 35. fori, 22. 33 — 38. tbeatri, 23. 

38, sqq. 
Ignis haud idoncus ad separanda corpora, 144. excitandi mos apnd 

Indos occidentales, 151. fatuus non urit, 159. Graecus, 176« 
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Ignita, 150. 161. 175— «77- 

Impressiones animi in corpos, (et vice verea), 53, 54. 

IncoB per malleum cakfit, 178. 

Indi» Btatus com Eoropn statn comparator, i a8. 

Individua corpora in natnra sola existunt, 135, 136. 

Indoctio Bpes miica, 12. loi, 102. cnm logica vnlg^ri comparata, 13. 
▼olgaris, per umplioem enomerationem, 54. loi. vera, apis instar, 
coUigit et digerit, 93. nova adhibenda, 101, 102. debitis rejec- 
tionibos et exclosivis otitor. 107. davis interpretationis, 149. de. 
bet separare, rejicere, exclodere, 183. 188. non perfecta prios- 
qoam in affirmativa reqoiescat, 188. 

Infimae species, 12. 

Infiniti abscissio ad memoriam adjnvandam otilis, 210. 

Infinitom a parte ante et a parte post, 27. 

Infosiones, 286. 

Ingenia, eorom diversitas et discrimen, 32. 

lonovatio in artibos seqoe ac in rebos civilibos bomilibos olmozia, 88. 

Instanti» certse locand» inter histori» prob» relationes, 182. 

Instantiarom praerogativse, 198 — 338. (i) solitarise 199. (2) mi< 
gprantes, 200. (3) ostensivse, 203. (4) clandestinse, 205. (5) 
constitotivse, 208. (6) conformes» 212. (7) inonodicse, 218. 
(8) deviantea, 219. (9) limitaneae, 221. (10) potestatis, ibid. 
(11) comitatos et hostiles, 227. (12) sol^onctivie, 229. (13) 
foederis, 230. (14) crocis, 237. (15) divortii, 253. lampadia 
sive informationis prim»; (sc. Inst. i6 — 20). 255. (16) jaiiaae, 
256. (17) citantes, 259. (18) viae» 270. (19) sopitonentia »71. 

(20) persecantes, 274. Instanti» practice, &c. (sc. ai— 27), 276« 

(21) virgae, 277. (22) onrricoli, 282. (23) qoantiy 287. (24) 
loctse, 289. (25) innoentes, 315. (26) polychrestaa, 316. (27) 
magicse, 334. synopsis earom. 336, 337. 

Instaoratio magna, 91, 113. 

Intellectos sibi permissos, 13, 14. homanos lominis sioei non esl, 28« 

ejos impedimentom, qoid, 29. ambitiosos, 44. abrasos, 94. 00- 

hibendos, 100, 10 1. per novam viam exseqoatos, 120. noB con- 

temnitor sed regitor, 1 24. 
fntelligentie et angeli, 183. 
Intemperantia philosophiaram, 50. 
Interpretatio natorse, 6. 16. qoid sit, 126. opos mentis natorale, 

130. initiom ejos, seo vindemiatio prima, 188, 189. a senso in- 

cipit, 2 j6« 
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iDveniendi qualis modos rejectns, 49. tabulae, 90. 

Inventa qoasi novse creationes, 137. 

Inventio tormentorum igneomm, 104. fili bombyciiii, ib. acos Dtn* 

ticse, 105. papyrit imprimendi, atramenti, 106. remm a looe na- 

torse petenda, 1 19. 
InventoriboB rerom et artiom divini bonores dantar, 127. 
Jnventun Fracastorii de aartagine, 333. acapb», quK sobter aqoii 

bominea vebat, 318. 

J. 
Jocubitores, 283. 
Jovis, satellite^ planetse, 358. motus generatioiiis. 306. 

L. 

Lampadis inatanti» quinque, 255. 

Lapidum accretio, 303. lapidea et lateres, 337. 

Latens processuB, 133. quid» 142. 

scbematismuB, 143. 

Leucippi Bcbda, 34. atomi, 42, 58. vacaum introduzit, 313. 
Lex actua puri, (seu forma) 31. per iUam regantnr artea, 136U pa* 

ragrapbi ejns, ib. 
Levitas corporum absoluta, 49, 233. 
Lima, 240. 

Lineae semper divisibiles, 27. 
Liquidum non sua natura calidum, 161. 
Livius de Alexandro Magno, 95. prodigia ab illo narrata non fide 

digna, 220. 
Logica vulgaris instrumentum inutile, 3. 4. 11, sqq. 73. Aristotelis, 

40. secundum novam viam tractanda, 125. Novum Organam 

logica qusedam, 335. 
S. Lucas xvii. 20, 92. 
Lucidorum sine igne exempla, 159, 160. 
Lucifera non fructifera experimenta exquirenda, 56. 97. 116. 
Lucis communicatio, 212. 
Luciola, 161. 

Lucretius Athenas taudat, 128. 
Lumen et lux rejiciuntur a forma caloris, 187. 
Lunse radii an calorem habeant, 153. 157. substantia utrum sit cor- 

porea an tenuis, 246. superiicies ejus insequalis, 259. in agricul- 

turam^ nauticaro, et medicinam, utilis observatio ejus, 333. 
Lutum sapientiae, 317. 
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Laz a Deo primam creabatur, 55. 1 17. nunqaam fallit, 97. propter 
eeipsam prsestantissima, 1 29. rejicitur a forma caloria, 1 87. ejus 
communicatio, 212. instantia foederis de visibili, 237. instantia 
divortii a calore, 254. in aere latenter e;iistit, 269. instantia mo- 
tu8 impressionis, 306. 

M. 

Maculse in noLe, 259. 

Magellanicum fretum, 216. 

Magia, 10. 79, 80. naturalis, 61 • 80. 220. perpurgata, 148. inter 
instantias potestatis numeranda, 225. 

Magnes a Gilberto inventus, 32. 55. armatus, 207. instantia mono- 
dica, 219. virtutes ejus varise, 245. terrella ejus, 246. operatio 
ejus per nullam subetantiam impeditur, 272. quatuor virtutes ejus, 
299. fuga ferri ab altero ejus polo, 302. suspendit ferrum ad sex- 
agecuplam pondus, 313. 

Magnetica vis, an fluxum et refluxum maris gignat, 241. 

Manna, 325. 

Mars, inter planetas calidisaimus, 173. 

Materise annihilatio non datur, 289. 

Materialis causa, 135. 136. 

Mathematica, 10. terminare physicam, non generare debet, 94. 146. 

Matrices minerarum, fossilium, &c. 328. 

Mechanicse artes, 62. 78. 148. 

Medici in secundis qualitatibus utilem navant operam, 47. eorum 
ars adhuc superfidalis, 70. eorum emplastra, &c. 277. 

Medicin» purgativse, 278. soporificse, et alise, 323. 

Membrificatio, 263. 

Memoria, in ejus naturam inquisitio, 209. 

Mentis humanse idola, 14. 19, sqq. 

Mensurse temporum simplices, 285. 

Metallorum calor intensus, 176, 177. 

Metaschematismus, 30. 

Metaphysica, 146, 147. 

Meteora ignita, 150. 158. 

Microcoemns Heraditi, 22. 

Ministrationes tres ad educenda axiomata, 149. 

Miracula natune, 219, 220. 

Missilia, eorum motus, 248. 280. 

Modi veritatem inveniendi duo, 13. experiendi, 56. inveniendi, 72, 
73. septem operationes super corpora naturalia, 316, sqq. 
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Morm oorponi ctlidi anget caloreiii, 179. 

Mcnralia philotophia theologia antiquonim, 68. adlroe noii jnhadi, 
70. aeciindimi novain Tiain tractanda, 1 34. 

Mortificatio argenti viri, goa. 

MotoB Ynlgarea dififerentise contemnendKt 47. Tiolens et natoafis, 
48. 248. rotationia. 141. 342. anget calorem, 177. est cakvii 
genns, 189. ejns differentise ad conatitiiendam formam cakm, 
191, sqq. mahi mizti motns, 193. et qniea» ajj. diiimaa, 243. 
misailiiim, 248. qnando non menanrari qaeat, a68. terrettrii i 
qnibaadam creditiis, 184. ejas genera, 189, aqq. (i) antitjpiK, 
289. (2) nexiia» 290. (3) libertatia, ib. (4) liyka, 292. (j) 
continoationiB, 293. (6) ad liicnim aiTe indigentiaey 294. (7) 
congregationis majorit, 295. (8) congregatioiui minona, 296. 
(9) magpeticiui» 300. (10) fagm,ik (11) aaaimilationia, 302. 
(12) exdtationiB, 304. (13) impreasionia, 306. (14) configiDa- 
tionia aut aitiia, 307. (15) pertransitionia mwe aeeandnm meatai, 
308. (16) regios, ib. (17) rotationia apontaneos, 310. (18) 
trepidationia, 311. (19) decnlNtoa aire ezkorrentim motn% #• 
eomm actio inter se, 312, 313. 

Mundi exemplar in intellecta humano, 123. 

Mu8cu8 inter putredinem et plantam, 221. 

Mustum, 288. 

Musica adhnc superficialia, 70. declinatio cadentiae in ea, 217. 

N. 

Naphtha admodum calida, 1 70. Babylonica, 278. 

Nasturtium, 152. 

Natura parendo vincitur, 9. 129. tubtilitas ejiu, 11. anticipationes 
et iDterpretatio ejus, 1 6. meliua est secare qnam abatrahere eam, 
30. adhuc prave divisa, 49. magnalia ejas, 104. in ainu ejas 
multa et utilia conduntur, loj. simplex, semel cognita, lacis est 
instar, 117. "a fronte comata/' 118. novae generatio, huma- 
nse poteDtise finis, 132. de nova generatione prseceptom, 138. 
principalis, 188. simplicium naturarum non habemua veraa notio- 
nes, t^. adhuc sine diligentia tractata, 270. annihihitionem non 
patitur, 289. 

Naufragium doctrinae, 64. 

Navigationes prsesenti tempore totum per orbem, 60. 

Nix, ejus natura, 207. 

•* Non ultra," Instantise ejus, 277. 
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Notiones ftdsse hominum mentes obaident, i a sqq. ab impreuioni- 

bos sensiium male abstrahimtur, 46. vagse nec bene terminatae^ 

188. 
Notiora naturse, 138. 
Nova Zembla^ 155. 

Noyitas a qnibusdam sola amplectitor, 33. 
Novum Organum, temporis partua, 66. lao. qui liber primas ]io« 

minum mentea ad novam viam accipieiidam parat» iio. logica 

qotedam, non philoaopbia, 335. 
Nnmismata, quse conaensu recipiuntor, 1 a6. 

O. 
Obtoratio vasomm, 317; 

Occasio " Fronte capillata, post eat occano calva," 1 18. 
Oocultse proprietates» 47. 
Olea adurentia, ija. 161. 167,168. 
Olympua, cjns vertex quali», 155. 

Operarii inter vapores argenti vivi in ore tenent fruatum auri, 300. 
Operatio electrica^ 395. 
Opiata spiritus fagant, 3^3. per accidens secundarium confortare 

posaunt spiritus, 3 24. 
Optica scientia adhnc fere ignota, 70. 
Orbes planetarum, 36. 358. 
Origani oleum, i^a. 
Ordo memoriam adjuvat, aop. 
Organa sensua cum corporibus reflexionea ad sensnm generantibus 

comparantnr, 213. 
Orion, 307. 

Ottomanorom erga fratrea moa, 51, ^a. 
Ovorum exclusio^ a^o. 
Ovom vitreom, cjua oaos, a8i. 3ai. 

P. 

Panam» isthmus, a^o. 

Papilionum resuscitatio, 33 a. 

Papyrus, 106. madefacta, excluBo a^re minus alba, ao^. instantia 

8ingfulari8 inter artes, aa^. 
Paracelsua, doctrina ejua de nutritione, 303. de rore aolis opinio 

fabuloaa, 335. 
Parallaxes aatronomorum, 384. 
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PkLrmenides, ejoB philoeophia, 42. 58. 

Farticiilaria in ordinem redigenda, 99. 

PMu8 temporiB, Novum Organom est, 66. 1 30. 

Patricias, 1 10. 

Penetratio dimenaonom, 391. 

Peripatetici^ eomm caloria definitiQ» 297. 

Perspidlla, 257. qundam a Galiko inTenta, 258. 

Peruviana regio, ai6. 340. 

Phsenomena cseli et philoaopborum, 39. artia et BatQFB comparata, 1 07. 

Philippi Maoedonia ad pauperculam responsio, 118. 

Philocratis de aque et vini potoribus dictum. i ao. 

Pbilolaus, 58. 

Pbilosopbiae et scientiarum discrimen, 33. AristoCelia, 40. dogmt- 

ticorum, empiricorum, sophisticomm, superstitMMonun, H. sign 

ejus varia, 57 sqq. ez fructibus judicanda, 60. Aristotdis et Fli- 

tonis tanquam tabul» leviores senrata» 64. 
Philosophia naturalis superstitionis medidna, 87. comimpitiir per 

logicam Aristotelis» per theologiam Hatonis, per mathematicsin 

Procli, 94. ejus propria divisio, 147. 
Philosopborum mnlt» sectse, 39, 40. 
PhocioDis de plausu populi dicturo, 65. 
Physica philosopbia optima quum a Mathematica terminatur, 146. 

ei subordinatur mechanica, 148. 
Picu8 de Tenariph, 154. 
Pinus picea ssppius in regionibus frigidis qnam in calidis inveDitur, 

Pisces per interiora minus calidi, 173. volantes, inter aves et pisces, 
221. 

Planetarum orbes, 36. spatia eorum non vacua aliis stellis» 258. a 
caelo stellato attracti, 300. 

Plato, superstitiosus, 45. acatalepsiam introduxit, 52. sophbta erat, 
57. philosophia ejus vana, 58. 64. peregrinationes ejus, 60. per 
theologiam philosophiam naturalem corrupit, 94. rejectionibus et 
negativis ad definitiones constituendas usus est, loi. ejus de di- 
visione et definitione dictum, 212. 

11X7)^ Democriti, 234. 292. 

Plinius negat vilia a physica philosophia ejicienda esse, 116. 

Politicus motus, 309. 

Polus sophista, 57. 

Porcellana, 224. ejus apud Chincnses confectio, 322. 
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Poros habent vel Bolidissima corpora, 319. 

Postulatum mathematicum, 217. 

Potentia Dei, per philosophiam naturalem declarata, 87. hominum, 
8C. generatio novarum naturarum, 132, 133. adhuc imperfecta, 
136. et scientia amplificant non beant, 316. augenda, 326. 

Prseceptum de generatione novse naturse, 138. 

Prserogatiy» instantiarum, vid. instcmtMB. 

Praxeos idtia duo, 217. 

Primum mobile, 36. 

Principes plerumque mediocriter docti, 89. 

Probabile, non verum, ephectici sequuntur, 52. 

Processus latens, 133- 1 35« 142. ad eum ducunt instantise vie, 271. 

Proclns mathematica corrupit philosophiam, 94. 

Proprietates occultse, 47. 

Protagoras, sophista, 52. 57. 

Prudentia civilis ex pnescripto diffidit, 90. 

Pulmo marinus, 160. 

Pulveris pyrii inquisitio, 249, 250. 

Putrefactio in se habet rudimenta caloris, 172. in animalcula solvi- 
tur, t^. est generatio formse novse, 298. 

Pyrrho et Ephectici, 52. 

Pythagorse superstitio crassa, 45. 58. peregrinationes ejup» 60. 

Q. 

Qualitates primse, 47. 

Quanti instantise, 287. 

Quantum cosmicum, 288. 

Quies et motus, 233. nuUa vera^ 314. 

R. 
Radicum et ramorum conformitas, 214. 
Radii lunares, 153. solares, 150. 154, 155. per specula combnrunt^ 

«77. 
Raritas elementorum, ejus decnpla proportio^ 25. a forma caloris re- 

jicitur, 187. et densitas, 264. 

Rationes densi et rari, 264, 265. 

Rationis humanse redarg^tio sibi permissa, iio. 

Reflectio et refractio radiorum, 150. 154, 155. 

Regnum Dei non venit cum observatione, 92. 

Reverberatoria, iji. 
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Reverentia antiqnitalis nimia, 75. 

Rhabarbarum, 286. 

Rhetorea Grwci» 57. 

Rhetorica. " prster ezpectatnm" tropoa in ea, 217. 

Romanum Imperinm, cjna administratio plmiiiKHiina opera indige- 

bat» 69. Philotophia Romanonim angnsta» 67, 68. in mondi pU- 

loaophia oocnpata» 68. 
R08 solia, 335. 

Rotatio spontanea» 141. 243. 310. 
Rubigo metallomm, 262. 

8. 
8. liter» poteatas» 219. 
Saccharum, ai firangatnr, locet» 160. aqnam ant ▼inam in lomm 

trahity 295. 
8agitt» lignese sine cnspide ferrea ahins penetrant in lignnm, 207, 208. 
Salomonia proverbinm, 128. 
Satellites Jovif, 258. 
Satumus inter [danetas firigidissimas, 173. motns generntionb «jat, 

306. 
Scala axiomatum, 100. 
Scapha sub aquis, 318. 
SchematismuB hitens, 133. 143. corporum subtiliores, 263. simpU- 

ces, 330. 
Scholse Democriti et Leucippi commendantur, 30. 34. 
Scholafitici, philosophia eorum non magni, 67. per methodos mol- 

tum pbilosophise nocuerunt^ 85. Aristotelis philosophiam cum 

religione immiscuerunt, ib, subtilitatibus immensum indnlserunt, 

Scientia humaoa, quid, 9. scientiarum calamitas, 54. suis hserent 
vestigiis, 61, 62. cur parum promoverint, 67-71. impedimenta 
earum, 75. esseotise imago, 116. vera per causas, 134« ab ipsis 
fundamentis excitandsp, 137. 

Scintillse per percussionem silicis et chalybis, 164. per aerem attri- 
tum non generantur, ib, 

Scire est per causas scire, 134. 

Scytharum nomine apud antiquos omnes hyperborei appellati aunt, 

59- 
Secundae causae, earum scienlia aXheologis damnatte, 86. 

— — intentionis nomina, 4 1 . 

Selenographia, 259. 
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Senectutis refocillatio, 304. 

Sensuam Mlacm, 39. impressiones vitiose, 54. per novam viam 

honore affecti, 1 24. 
Separatio corpomm non per ignem facienda, 144. naturarom, i8j. 
Severinusj jio. 

Sinarum regnum nondum gaudet alphabeto^ 78. 
Sirius inter stellas fixas calidissimus, 173. 
Socrates philosophiam e coelo devocavit, 69. 
Sol, radii ejus» 150. 154, 155. calor ejua, 173, 174. caloris ejus re- 

spectu ignia difierentia, 23 1 . 
Solertia brutorum, 236. 
Solida ignita, 150. i6i. 
Solidi nomine significatur consisteotia, 84. 
Soni communicatio, 283. 306. 
Sophistarum nomen in rhetores antiquos rejectum» 57. aliis quoque 

competit, ti. 
Sophistica idola, 40 — ^42. 
Spagirici, 326. 
Specificse virtutes, 47. 
Specnla comburentia, 156^158. 177. 
Specus idola, 21. 31 — ^35. 

Spei quid a£fulgeat de instaurandis scientiis, 91, sqq. 
Spirales linese, 24. 
Spiritus in corporibus, 145. vini fortis, 152. flamma ejus lenis, 175. 

animalis, 213. 261» sqq. ab opiatis et medicamentis quomodo af- 

ficiatur, 323. 
Spongia, 295. super ventosas frigida ponitur, 3x9. 
Spuma maris mota coruscat, 160. minus est frigida quam liquor e 

quo generatur, 163. 
Squamse piscium putrescentes noctu splendent, 161. circa dentes 

crescentes, 304. 
Stellse fixse, 153. cadentes, 158. alise magis, alise minus calidse, 173. 
Stillicidia, 206. 

Substantia corporea et incorporea, 255. 
Subtilitas naturse subtilitatem sensus et intellectns superat, 1 1 . 
Sufiragiorum jus in divinis et politicis, 65. 
Sulphur potentialem calorem habet, 170. 
Superstitio Pktonis et Pythagorse, 45. superstitio admista theologiae 

corrumpit philosophiam, 85. 
Superstitiosa idola tribus, 40. 44—46» 
inter instantias potestatis numeranda, 225. 
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SyllogiBinuB, inutilitas ejoB, ii, 12. 

Sylve limoniim et aurantioram ad Fknridae litora, 279. 

Symimthise remm, 299. 315. 329. 

S^rrupi darificantnr albuminilma oTomm, 329. 

T. 

Tkbulae inventionis, 90. 99. ine, metua, &c. 125, 126. ad hirtQriuB 
naturalem perficiendam necesaari», 149. comparentiae ad intdlee- 
tum, 150. instantiaram negatiyarum, aeu dedimitionis, 153. gnr 
duum seu comparatiye in calido, 169. ezdaaivK, i86. 

TactUB magnetis, 245. 

Telesius, i la quatuor ejus contubemales natnrBC, 253. ejas de faiee 
opiniOy 269. 

Tempeatatea frigidse a Tcntia pendent, 162. 

Temporis partus, Novum Organum. 66. fluyii instar aolida mergit, 
64. operationea ejua subtiliBsiinfle, 196, 328. diyiaioiiea gus» 283. 

Tenariph, Picus de, 1 54. 

Tepor unde fiat, 163. 

Tercerse inaulse, 325. 

Terrse, ejus vis magnetica secandum Gilbertum, 235. de rotatiooe 
ejus, 242, 243. 285. 

Terrella magnetica, 246. 

Texturae naturales subtiliores quam artificiales, 257. 

Thales, 69. 

Theophrastus inter Sophistas numerandus, 57. 

Theoriarum idola, 39. redargutio, 110. 

Thermometer (vitnim calendare), 163. 180, 181. 204. 

Tormenta ignea, 104. 

Transformatio corporam, 139. 

U. 

Ultimates reram, 49. 

Universitates et coUegia phyaicis scientiis inimicae, 87. 

Urina solvitur a frigore, 298. 

Urinatores quomodo possint sub aquis diutius manere, 318. 

Utilitas et fractus scientiaram meta, 71. et veritas inquisitionis res 
ipsissima, 122. 

V. 

Vacuum, 49. non potest esse, 146. abhorrentia ejus, 290, 291. per 

Leucippum et Democritum introductum, 313. 
Vapores et fumus calefacti, 151. 162. 
Variatio inquisitionis, 198. 
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Varietas mentis et manus, lo. 

Vegetatio plaDtarum, 270. 302. 

Veotosae, 390. 319. 

Ventus igneus, 104. 249. 

Venti arcent pestilentiam aeris, 399. 

Venus a sole ligata, 300. 

Verba notionum tesserse, 12. ex captu vulgi imponuntur, 23. vim 

fadunt intellectui, ib. 36. 
Veritas, ejus inventionia duse vise, 13. unde petenda, 33. et utilitas, 

Bcientiarum meta« 122. 
Vermis bombycinus, 104, 105. 
Verticitas acus magneticse» 245. 
Vespertiliones inter aves et quadrupedes, 221. 
Vindemiatio prima de forma calidi, 189. 
Vini et aquse potores non idem sentiunt, 120. spiritus fortis ezse- 

qnitur opera caloris, 152. fiat experimentum ejus in lignis, &&, 

168. flamma ejus mollissima, 1 75. 

fiaeces, 296. ejus clarificatio per ignem, 328. 

Visio non bene transig^tur ad tactum, 279. momenta temporis ad 

eam communicandam requiruntur, 284. 
Vitrum, an tenacitas ei superinducenda, 137. 

calendare sive graduum, 163. i8o, i8i. 204. 

polverizatum, 202. comburens, vid. speculam. 

■ calefactum in frigido positum dissilit» 192. 

Vulcanus, ab eo ad Minervam transeundum in separandia corpori- 

bu», 145. 
Vulgares diflerentiae motus nullius pretii, 47, 48. 

X. 

Xenophanes, 58. 
Xylobalsamum, 324. 

Z. 

Zembla, nova, 155. 
Zeno inter sophistas numerandus, 57. 
Zibethum odores optimos generat» 116. 

Zodiacus, via solis per eum, causa principalis (secundum Aristote* 
lem) generationis et cormptionis, 232. 

F I N I S. 
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p. 141. note 17. (liiie 8.) for ** a BpecimeQ" lead " epedmenB. 

p. 172. note 87. (line 5.) for " Animalcnl»" read *' Animalcala. 
p. 198. note 41. (line 4.) for " Prserogative'' read " Prerogative. 
p. 300. line 20. for "utrunque" read "utrumque.'* 
p. 217. heading, for 12 read 27. 
p. 223. ditto, for 12 read 31. 
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[Also reprinted from the above, with Introduotion and Glossary 

by W. W. Skeat, I<itt. D. 

The Books ofjob^ Psahns^ Provcrbs, Ecclesiastes^ and thi 



Song of Solomm: according to the Wycliffite Version made by Nicholas 
de Hereford, abont A.D. 1381, and Revised by John Purvey, abont A.D. 1388. 
Extra fcap. 8vo. 3J. 6</. 

— TheNciv Testament in English^ according to the Version 

by John Wycliffe, about A.D. 1380, and Revised by John Purvey, about A.D. 
1388. Extrafcap. 8vo. 6/.] 



English. — The Holy Bible: an exact reprint, page for page, 

of the Authorised Version published in the year 161 1. Demy ^to. half bound, 
i/. \s. 

The Psalter^ or Psalms of David^ and certain Canticles^ 

with a Translation and Exposition in English, by Richard Rolle of Hampole. 
Edited by H. R. Bramley, M.A., Fellow of S. M. Magdalen College, Oxford. 
With an Introduction and Glossary. Demy 8vo. i/. is, 

— Lectures on the Book of Job. Delivered in Westminster 

Abbey by the Very Rev. George Granville Bradley, D.D., Dean of West- 
minster. Ciown 8vo. 7J. dd. 

Lectures 07t Ecclesiastes, By the same Author. Crown 



8vo. \s. (xi, 

GOTHIC. — The Gospel of St. Mark in Gothic^ according to 

the translation made by Wulfila in the Fourth Century. Edited with a 
Grammatical Introduction and Glossarial Index by W. W. Skeat, Litt. D. 
Extra fcap. 8vo. 4/. 

Greek. — Vetus Testamentum ex Versione Septuaginta Inter- 

pretum secundum exemplarVaticanumRomae editum. Accedit potiorvarietas 
Codicis Alexandrini. Tomi III. Editio Altera. i8mo. i8j. 

Origenis Hexaplorum quae supiersunt; sive, Veterum 

Interpretnm Graecorum in totum Vetus Testamentum Fragmenta. Edidit 
Fridericus Field, A.M. 2 vols. 1875. 4^0» 5^« 5^« 

The Book of Wisdom: the Greek Text, the Latin 

Vulgate, and the Authorised English Version ; with an Introduction, Critical 
Apparatus, and a Commentary. By William J. Deane, M. A. Small ^to. i aj. 6</. 

Novum Testamentum Graece. Antiquissimorum Codicum 

Textus in ordine parallelo dispositi. Accedit collatio Codicis Sinaitici. Edidit 
E. H. Hansell. S.T.B. Tomi III. 1864. 8vo. 24J. 

Novum Testamentum Graece. Accedunt parallela S. 

Scripturae loca, etc. Edidit Carolus Lloyd, S.T.P.R. i8mo. 31. 
On writing paper, with wide margin, lor. 
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Greek. — Novum Testamentum Graecfjuxta, ExemplarMillia- 

nnm. i Smo. 2S. 6d. On writinc paper, with wide mai^ln, 9/. 

Evangelia Sacra Graece. Fcap. 8vo. limp, \s. 6d. 



T/te Greek Testament^ with the Readings adopted by 

the Reviscrs of the Anthorised Vcrsion : — 

(i) Pica type, with Marginal References. Demy 8to. lor. 6d. 

(1) Long Primer type. Fcap. 8vo. 45. 6d, 

(3) The same, on writing paper, with wide margin, 15«. 

The Parallel New Testament, Greek and English ; being 

the Authorised Vcrsion, 161 1 ; the Reviscd Vcrsion, 1881 ; and thc Grttk 
Text followed in the Rcviscd Vcrsion. 8vo. I2s. td. 

Tki Rtvistd Version is the joint property ofthe Universitiis ofOxfard and Cambridgt. 

Canon Mtiratorianus : the earliest Catalogue of the 

Books of the Ncw Testament. Editcd with Notes and a Facsimile of tbe 
MS. in the Ambrosian library at Milan, by S. P. Tregelles, LL.D. 1867. 
4to. ios.6d. 

Outlines of Textual Criticism applied to the New Tcsta- 

ment. By C. £ Hammond, M.A. Fonrth Edition. Extra fcap. 8vo. 3J.6i. 

Hebrkw, ctc. — Notes on thc Hcbrr^v Text of the Eook cf 

Giuesis. With Two Apj^endiccs. By G. J. Spurrell, M.A. CrowTi Svo. 
loj. 6d. 

The Psalms in Hebrew without points. 1879. Crown 

8vo. Price reduced to 2J., in sliff covcr. 

A Commentary on thc Book of Provcrbs. Attributed 

to Abraham Ibn Ezra. Edilcd from a MS. in thc Bodlcian Library by 
S. R. Driver, M.A. Crown 8vo. papercovers, is. 6d. 

The Book 0/ Tobit. A Chaldee Text, from a unique 

MS. in Ihe Bodleian Library ; wilh other Rabbinical Texts. English Transla- 
tions, and the Ilala. Edited by Ad. Ncubauer, M.A. 1878. Crown Svo. 6j. 

Horac Hcbraicac ct Talmudicac, a J. Lightfoot. A new 

Edition, by R. Gandell, M.A. 4 vols. 1859. 8vo. 1/. u. 

Latin. — Libri Psalmorum Vcrsio antiqua Latina, cum Para- 

phrasi Anglo-Saxonica. Edidit B. Thorpc, F.A.S. 1835. 8vo. ios,6d. 

Old'Latin Biblieal Texts: No.I. The Gospcl according 

to St. Malthcw from the St. Germain MS. (g,). Edited with Introduclion 
and Appendices by John Wordsworth, D.D. Small ^to., stifTcovers, 6j. 



— Old-Latin Biblical Texts: No. II. Portions of the Gospels 

according to St. Mark and St. Matthcw, from thc Bobbio MS. ^k), &c. 
Edited by John Wordsworth, D.D., W. Sanday, M.A., D.D., and H. J. Whitc, 
M.A. Small ^to., stiff covers, 2is. 
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Latin — Old-Latin Biblical Texts: No. II L The Fcur 

Gospels from the Munich MS. (q^) of the Sixth Century. Edited by M. J. 
White, M.A., under thc direction of the Bishop of Salisbnry. Nearfy ready, 

Old-French.— Z/^r/ Psalmorum Versio antiqua Gallica e 

Cod. MS. in Bibl. Bodleiana adservato, nna cum Versione Metrica aliisque 
Monumentis pervetustis. Nunc primum descripsit et edidit Franciscus Michel, 
Phil. Doc. 1860. 8vo. lor. 6a. 



FATHEBS OE THE CHUBCH, &o. 

St. Athanasius : Historical Writings, according to the Bene- 

dictine Text. With an Introduction by William Bright, D.D. 1881. Grown 
8vo. los. dd, 

Orations against the Arians. With an Account of his 



Lifc by William Bright, D.D. 1873. Crown 8vo. 9^. 

St.Augusiine: Select Anti-Pelagian Treatises, and the Acts 

of the Second Council of Orange. With an Introduction by William Bright, 
D.D. Crown 8vo. gs. 

Canons of the First Four General Councils of Nicaea, Con- 

stantinople, Ephesus, and Chalcedon. 1877. Crown 8vo. 2s. 6<f. 

Notes on the Canons of tlie First Four General Councils. 



By William Bright. D.D. 1882. Crown 8vo. 5J. dd. 

Cyrilli Archiepiscopi Alexandrini in XII Proplietas. Edidit 

P. E. Pusey. A.M. Tomi II. 1868. 8vo. cloth. 2/. is. 

in D. jfoannis Evangelium. Accedunt Fragmenta varia 

necnon Tractatus ad Tiberium Diaconum duo. Edidit post Aubertum 
P. E. Pusey, A.M. Tomilll. 1872. 8vo. 2/. 51. 

Commentarii in Lucae Evangelium quae supersunt 

Syriace. E MSS. apud Mus. Britan. edidit R. Payne Smith, A.M. 1858. 

4to. l/. 2J. 

Translated by R. Payne Smith, M.A. a vols. 1859. 

8vo. 14J. 

Ephraemi Syri^ Rabulae Episcopi Edesseni, Balaei, ah*orum- 

que Opera Selecta. E Codd. Syrincis MSS. in Museo Britannico et Btbliotheca 
Bodleiana asservatis primus edidit J. J. Overbeck. 1865. 8vo. 1/. \s. 

Eusebiu/ Ecclesiastical History, according to the text of 

Burton, with an Introduction by Wiliiam Bright, D.D. 1881. Crown 8vo. 
8/. 6i/. 
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Irenatus: The Third Book of St.Irenaeus^ Bishop of Lyons, 

against Heresies. With short Notes and a Glossaiy by H. Deanc;, BJ). 
1874. Crown 8vo. 51. 6</. 

Patrum Apostolicorum^ S. Clementis Romani, S. Ignatii, 

S. Polycarpi, qnae snpersunt. Edidit Gnil. Jacobsoa, S.T.PJL Tomi II. 
Fourth Edition, 1863. 8to. i/. ij. 

Socrates^ Ecclesiastical History^ according to the Text of 

Hnssey,with an Introdnction by Wiiliam Bright, D.D. 1878. CtowbSto. 
7/. 6^. * 



ECCLESIASTICAIi HI8TOBY, BIOGRAPHY, fto. 
Ancient Liturgy ofihe Church of England^ according to thc 

nses of Samm, York, Hereford, and Bangor, and the Roman Litnrgy airanged 
in parallel columns, with preface and notes. By W^lliam Maskell, M.A. 
Third Edition. 1882. 8vo. 15J. 

Baedae Historia Ecclesiastica. Edited, with English Notes, 

by G. H. Moberly,M.A. 1881. Crown 8vo. lof. 6^. 

Bright ( W\ Chapters of Early English Church History, 

1878. 8vO. 12J. 

Burnefs History of the Reformatiofi of the Church of England. 

A ncwEdition. CarefuUy rcvised, and thc Recordscollated with the originals, 
by N. Pocock, M.A. 7 vols. 1865. 8vo. Pricc reduced to i/. lar. 

Councils and Ecclesiastical Documents relating to Great Britain 

and Ireland. Edited, after Spelman and Wilkins, by A. W. Haddan, B.D., 
and W. Stubbs, M.A. Vols. I. and III. 1869-71. MediumSvo. each i/. u. 

Vol. II. Part I. 1873. Medium Svo. loj. 6d. 

Vol. II. Part II. 1878. Church of Ireland; Memorials of St. Patrick. 
StifFcovers, 3J. 6«/. 

Hamilton (John, Archbishop of St, Andre^us), The Catechism 

qf. Ediled, wilh Introduclion and Glossary, by Thomas Graves Law. With 
a Prcface by the Right Ilon. W. E. Gladstone. 8vo. 125. 6d, 

Hammond [C E,), Liturgics, Eastcrn and IVestcrn, Edited, 

with Introduction, Notes, and LiturgicalGlossary. 1878. Crown 8vo. ios.6d. 
An Appendix to the above. 1879. Crown 8vo. paper covers, u. 6d. 

John^ Bishop of Ephcsus. The Third Part of his Eccle- 

siastical History, [In Syriac.] Now first edited by William Cureton, M.A. 

1853. 4tO. l/. I2J. 

Translatcd by R. Payne Smith, M.A. 1860. 8vo. \os. 
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Leofric Missal, The^ as used in the Cathedral of Exeter 

dnring the Episcopate of its first Bishop, A.D. 1050-1073; togcther with some 
Accoiint of the Red Book of Derby, the Missal of Robert of Jumi^ges, and a 
few other early MS. Service Books of the English Church. Edited, with In- 
troduction and Notes, by F. E. Warren, B.D. ^to. half morocco, 35J. 

Monumenta Ritnalia Ecclesiae Anglicanae. The occasional 

Offices of the Church ofEngland according to the old use ofSalisbury, the 
Prymer in English, and other prayers and forms, with dissertations aud notes. 
By William Maskeli, M.A. Second Edition. i88a. 3 vols. 8vo. a/. lor. 

Records of the Reformation. The Divorce, 1527-1533. Mostly 

now for the first time printed from MSS. in the British Museum and other 
libraries. CoUected and arranged by N. Pocock, M.A. 1870. 2 vols. 8vo. 
i/. i6j. 

Shirley ( W. W.). Some Account of the Church in the Apostolic 

Age. Second Edition, 1874. Fcap. 8vo. 35. 6rf. 

Stubbs ( W,). Registrum Sacrum Anglicanum. An attempt 

to exhibit the course of Episcopal Succession in England. 1858. Small ^to. 
8^. 6</. 

Warren {F. E.). Liturgy and Ritual of the Celtic Church. 

1881. 8vo. 14^. 



ENGLISn THEOLOGY. 
Bampton Lectures^ 1886. The Christian Platonists of Alex-^ 

andria, By Charles Bigg, D.D. 8vo. lof. 6</. 

Butlet^s Works^ with an Index to the Analogy. a vols. 1874. 

8V0. 115. 

AlsG separately, 

SermonSy $s. 6d. Analogy of Religion^ $s. 6d. 

Gresweirs Harmonia Evangelica. Fifth Edition. 8vo. 1855. 

9x. 6d. 

Heurtlefs Harmonia Symbolica: Creeds of the Western 

Church. 1858. 8vo. 6j. 6d, 

Homilies appointed to be read in Churches. Edited by 

J. Griffiths, M.A. 1859. 8vo. 7/. 6</. 

Hooker's Works, with his life by Walton, arranged by John 

Keblc, MA. Sixth Edition, 1874. 3 vols. 8vo. i/. iix. 6d. 
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Hookers WorkSy the text as arranged by John Keble, M^. 

2 vols 1875. 8vo. IIX. 

Jewets Works. Edited by R. W. Jelf, D.D. 8 vok. 1848. 

8vo. i/. loj. 

Pearsofis Exposiiion ofthe Creed. Revised and corrected by 

£. Burton, D.D. Sixth £dition« 1877. 8yo. lOf. 6d. 

Waterland*s Revicw of the Doctrine of the Eucharisty with 

a Preface by the late Bishop of London. Crown 8vo. 6x. 6^. 

Works, with Life, by Bp. Van Mildert. A new Edition, 

with copious Iiidexes. 6 vols. 1S56. 8vo. 2/. iij. 

Wheatiys Illustration of the Book of Contman Prayer. A new 

Edition, 1846. 8vo. f/. 

Wyclif A Catalogue of tJie Original Works of John Wydif, 

by W. W. Shirley. D.D. 1865. 8yo. y, 6d, 



— Select English Works. By T. Amold, M.A. 3 vols. 

1869-1871. 8vo. i/. is. 

— Trialogus. With the Supplcmcnt now first edited. 

By Gotthard Lcchler. 1869. Svo. 7/. 



HISTORICAL AND DOCUMENTARY WORKS. 

British Barrozus, a Rccord of the Examination of Scpulchral 

Mounds in various parts of England. By William Greenwell, M.A., F.S.A. 
Tof^elhcr with Descriplion of Figures of Skulls, General Remarks on Prc- 
hisioric Crania, and an Appendix by George Rolleston, M.D., F.R.S. 1877. 
Medium Svo. 25/. 

Clarendon s History of the Rebellion and Civil Wars in 

England. 7 vols. 1839. i8mo. i/. u. 

Clarcndons History of the Rebellion and Civil Wars in 

England. Also his Life, wrilten by himself, in which is included a Coi;- 
tinuation of his Ilistory of the Grand Rebellion. With copious IndeJie^. 
In one volumc, royal Svo. 1842. 1/. 2S. 

Clintons Epiionie of the Fasti HelUnici. 1 85 1 . 8vo. 6j. dd. 
Epitome of the Fasti Romani. 1854. 8vo. ^s. 
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Corpvs Poeticvm BoreaU, The Poctry of the Old Northern 

Tongue, from the Earliest Times to the Thirteenth Ccntui^. Edited, clas- 
sified, and translated, with Introduction, Excursus, and Notes, by Gudbrand 
Vigfusson, M.A., and F. York Powell, M.A. 2 vols. 1883. 8vo. 42/. 

Freeman {E. A.). History of the Norman Conquest of Eng- 

land; its Causes and Results. In Six Volumes. 8vo. 5/. 9/. 6</. 

The Reign of William Rufus and the Accession of 



Henry the First. 2 vols. 8vo. i/. i6j. 

Gascoigne's Theological Dictionary ("Liber Veritatum"): 

Selected Passages, illustrating the condition of Church and State, 1 403-1458. 
With an Introduction by James E. Thoroid Rogers, M.A. Small ^to. 
Jor. 6d. 

Johnson {Samuely LL.D,), Boswelts Life of; including 

Bosweirs Joumal of a Tour to the Hebrides, and Johnson*s Diary of a 
Joumey into North Wales. Edited by G. Birkbeck Hill, D.C.L. In «ix 
volnmes, medium %\o. With Portraits and Facsimiles of Handwriting. 
Half bound, 3/. 3J. 

Magna Carta, a careful Reprint. Edited by W. Stubbs, D.D. 

1879. 4^0* stitched,iJ. 

Passio et Miraada Beati Olaui, Edited from a Twelfth- 

Century MS. in the Libraiy of Corpus Christi CoUege, Oxford, with an 
Introduction and Notes, by Frederick Metcalfe, M.A. Small ^to. stifT 
covers, 6j. 

Protests of the Lords^ including those which have been ex- 

punged, from 1634 to 1874; with Historical Introductions. Edited by James 
E. Thorold Rogers, M.A. 1875. ^vols. 8vo. 2/. 2j 

Rogers {J. E. T). History of Agriculture and Prices in 

England, A.D. 1 259-1 793. 

Vols. I and II (i 259-1400). 1866. 8vo. 2/. 21. 

Vols. III and IV (1401-1582). 1882. 8vo. 2/. ioj. 

Vols. V and VI (1583-1702^ 8vo. 2/. loj. fust Publisfud. 

7he First Nine Years ofthe Bank of England. 8vo. 8j. 6d. 

Saxon Chronicles {Two of tlu) paralUl, with Supplementary 

Extracts from the Others. Edited, with Introduction, Notes, and a Glos- 
sarial Index, by J.Earle, M.A. 1865. 8vo. i6j. 

Stubbs ( W., D.D.). Seventeen Lectures on the Study of 

Medieval atid Modern History^ &c., delivered at Oxford 1 867-1 884. Crown 
8vo. %s. 6d. 

Sturlunga Saga^ including the Islendinga Saga of Lawman 

Sturla Thordsson and other works. Edited by Dr. Gudbrand Vigfusson. 
In 2 vols. 1878. 8vo. 2/. 2j. 
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Yark Plays. The Plays performed by the Crafts or Mysterics 

of York on the day of Corpus Christi in the i^th, i^th, and i6th centiiries. 
Now first printed from the nniqne MS. in the Library of Lord Ashbanihaffl. 
Edited with Introdnction and Glossary by Lncy Toulmin Smith. 8to. ai^ 



Manuscript Materials relating to the History of OxforL 

Arrangcd by F. Madan, M.A. 8vo. 7j. (ki. 

Statutes madefor the University of Oxford^ andfor t/te Colleges 

and Halls therein, by the University of Oxford Commissioners. i88a. 8to. 

Statuta Universitatis Oxoniensis. 1887. 8vo. 5^, 

The Examination Statutes for the Degrees of B.A.^ B, Mus,^ 

B.C.L.; and B.M. Reviscd to Trinity Term, 1887. 8vo. sewed, u. 

The Studcnfs Handbook to tlu University and Colleges of 

Oxford. Extra fcap. 8vo, 2J. 6</. 

The Oxford Univcrsity Calendar for tJie year 1887. Crown 

8vo. ^s. 6d. 

The prcsent Edition includes all Class Lists and other University distinctions 

for Ihe seven years ending with i S86. 

Also, supplementary to the above, price Ss. (pp. 606), 

Thc Honours Rcgistcr of thc Univcrsity of Oxford. A complete 

Kecoid of Univcrsity Ilonours, Officers, Dislinctions, and Class Lists; oflhe 
Heads of CoUeges, &c., &c., from the Thirtecnth Century to 18S3. 



MATHEMATICS, PHYSICAL SCIENCE, &c. 

Acland {H. IV., M.D.. F.R.S.). Syuopsis of the Pathological 

Series in the Oxford Miis€iim. 1867. 8vo. 25. (>d. 

Burdon-Sandcrsoii {J.^ M.D.^ F.R.SS. L. and E.). Transla- 

tiofis o/Forei;:^n Bio/oj^nia/ Mcmoirs. I. Memoirs on the Physiology of Ncrre. 
of Muscle, and of the Klectrical Organ. Medium 8vo. 2is. 

De Bary [Dr. A.). Coviparative Anatomy of the Vcgctativi 

Or^iins of tJie PJiancroi^ams and Ferns. Translated and Annotated by F. 0. 
Bower, M.A., K.L.S.,^ and D. H. Scott, M.A., Ph.D.. K.L.S. Wiih 241 
woodcuts and an Index. Koyal 8vo., half morocco, 1/. 2s. 6d. 

Gocbcl {Dr. K.). Outlincs of Classification a?id Spccial Mor- 

pho/o<:y of P/anis. A New Edition of Sachs' Text Book of Botany, Book II. 
Knglish Translaiion by H. E. K. Gamsey, M.A. Kevised by I. Bayley Balfour, 
M.A., M.D., K.R.S. With 407 Woodcuts. Royal 8vo. half morocco, 2ix. 
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Sachs {yulius von), Lectures on the Physiology of Plants. 

Translated by H. Marshall Ward, M.A. With 445 Woodcuts. Royal 8vo. 
half morocco, i/. \\s, 6ti. 

De Bary (Dr. A). Comparaiive Morphology and Biology of 

the Fungif Alycetozoa and Bacteria. Authorised English Translation by 
Henry E. F. Gamscy, M.A. Revised by Isaac Bayley Balfour, M.A., M.D., 
F.R.S. With 198 Woodcuts. Royai 8vo., half morocco, i/. 2x. 6</. 

Lecturcs on Bacteria. Second improved edition. Au- 

thorised translation by H. E. F. Gamsey, M.A. Revised by Isaac Bayley 
Balfour, M.A., M.D., F.R,S. With ao Woodcuts. Crown 8vo. 6j. 



Annals of Botany. Edited by Isaac Bayley Balfour, M.A., 

M.D., F.R.S., S^-dney H. Vines, D.Sc, F.R.S., and William Gilson Farlow, 
M.D., Professor of Cryptogamic Botany in Harvard University, Cambridge, 
Mass., U.S.A., and other Botanists. Royal 8vo. 

Vol. I. No. I. Price 8j. 6d. Vol. I. No. 2. Price 71. 6c/. 



Miiller (5^.). On certain Variations in the Vocal Organs of 

the Passeres that have hitherto escaped notice, Translated by F. J. Bell, B.A., 
and edited, with an Appendix, by A. H. Garrod, M.A., F.R.S. With Plates. 
1878. 4to. papercovers. 7^. dd. 

Price {Bartliolomew^ M.A., F.R.S.). Treatise on Infinitesimal 

Calculus. 

Vol. I. Differential Calculus. Second Edition. 8vo. I4s.6d. 

Vol. II. Inte^ral Calculus, Calculus of Variations, and Difierential Equations. 
Second Edition, 1865. 8vo. \Ss. 

Vol. III. Statics, including Attractions ; Dynamics of a Material Particle. 
Second Edition. 1S68. 8vo. \6s, 

Vol.IV. Dynamics of Material Systems; togetherwith a chapter on Theo- 
retical Dynamics, byW. F. Donkin. M.A., F.R.S. 1863. 8vo. i6j. 

Pritchard (C., D.D., F.R.S.). Uranometria Nova Oxoniensis. 

A Photometric determmation of the magnitudes of all Stars visible to the naked 
cye, from the Poie to ten degrees south of the Equator. 1885. Ro^^al 8vo. 
Zs.6d, 

Astronomical Observations made at the University 



Observatory, Oxford, undcr the direction of C. Pritchard, D.D. No. i, 
1878. Royal 8vo. paper covers, y. 6d. 

Rigaud's Correspondence of Scientific Men of the i Jth Ccfttury, 

with Tahle of Contents by A. dc Morgan, and Index by the Rev. J. Rigaud, 
M.A. 2 vols. 1841-1862. 8vo. i8j. 6</. 

Rolleston {George^ M.D.^ F.R.S,). Scientific Papers and Ad- 

dresscs. Arranged and Edited by William Tumer, M.B., F.R.S. With a 
Biographical Sketch by Edward Tylor, F.R.S. With Portiait, Plates, and 
Woodcnts. 2 vols. 8vo. i/. ^.r. 
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Westwood {y. O.y M.A.y F.R.S.). Thesaurus Entomologicui 

Ho^ianus^ or a Description of the rarest Insects in the Collection giTCD lo 
the^Universityby the Rev. William Hope. With 40 Plates. 1^74. Smill 
folio. half raorocco, 7/. lor. 



tSTbe Sbamlr 38oa6s of tj^e lEast. 

Translated by various Oriental Scholars. and edited bt 

F. Max MOller. 

[Demy 8vo. cloth.] 

Vol. I. The Upanishads. Translated by F. Max Miiller. 

Part I. The A^a- dogya-upanishaH, The Talavakdra-upanishad. The AiUreyf 
&raMy:ika, The Knusiittakb-br&hma>fa-upanishad, and The Vi,^usancyi-s2mhita- 
upanishad. icj. dd, 

Vol. II. The Sacrcd Laws of the Aryas, as taiight in the 

SC'iools of AiM-stamba. Gautama, Va;>i>hMa,and Haudhavana. Trans!:ited ":▼ 
Prof. Georj;; liuhlcr. Pait I. Apa^tamba and Gautama. loj. 6i/. 

Vol. III. Thc Sacrcd Pooks of China. The Tcxts of Con- 

fucia ism. Tran^lated by Jamcs I.eijire. Part I. The Shu Kini;, The Rtli* 
gious portions of t::e Shih King;, and The Hsiao King. i is. (J. 

Vol. IV. Thc Zend-Ave.^ta. Translated by James Darme- 

steter. Part I. The Vcndidad. ics.6J. 

Vol. V. The Pahlavi Tcxts. Translated by E. VV. West. 

Pait I. The nun(lahi.f, n.ihman Yajt, and Shayast la shayast. iis. 6d. 

Vols. VI and IX. The QiirYin. Parts I and II. Translated 

by E. II. ralmcr. 2\s. 

Vol. VII. Thc Institutcs of Vish//u. Translatcd by Julius 

Jolly. loj. Cu/, 

Vol. VIII. The Bhac^^avad^itA, with The Sanatsu^tiya, and 

The AnugltTi. Translattd by Kashinath Trimbak Telang. los.GJ. 

Vol. X. The Dhammapada, translated froni Pali by F. Max 

Miiller; and The Sutta-Nipata, translated from Pali by V. Fausboll; bcing 
Canonical Books of the Buddhists. lOJ. 6d. 
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Vol. XI. Buddhist Suttas. Translated from Pali by T. W. 

Rhys Davids. i. The Mahiparinibb^na Suttanta ; 2. The Dhamma->^kka- 
ppavattana Satta; 3. The Tevi^ Suttanta; 4. The Akankheyya Sutta; 
5. TheAetokhilaSntta; 6. The Maha-sudassana Suttanta ; 7. The Sabb&sava 
Sntta. ios,6d. 

Vol. XII. The 5atapatha-Brclhma«a, according to the Text 

of the Madhyandina School. Translatcd by Julius Eggeling. Part I. 
Books I and II. I2s. 6d. 

Vol. XIII. Vinaya Texts. Translated from the Pdli by 

T. W. Rhys Davids and Hermann Oldenberg. Part I. The Pdtimokkha. 
Thc Mahavagga, I-IV. icj. 6d. 

Vol. XIV. The Sacred Laws of the Aryas, as taught in the 

Schools of Apastamba, Gautama, VasishMa and Baudhiyana. Translated 
by Georg Biihler. Part II. Vdsish/^a and Baudh^yana. lor. 6d. 

Vol. XV. The Upanishads. Translated by F. Max Miiller. 

Part II. The KaMa-upanishad, The MuWaka-npanishad, The Taittiriyaka- 
upanishad, The Bnhadarawyaka-upanishad, The ^vetajvatara-upanishad, Thc 
PnLf^a-upanishad, and The Maitraya»a-Brahma/fa-upanishad. los. 6d. 

Vol. XVI. The Sacred Books of China. The Texts of 

Confucianism. Translated by James Legge. Part II. The Yt King. 
lox. 6d. 

Vol. XVII. Vinaya Texts. Translated from the Pdli by 

T. W. Rhys Davids and Hermann Oldenberg. Part II. The Mahivagga, 
V-X. The Alillavagga, I-III. ioj.6^. 

Vol. XVIII. Pahlavi Texts. Translated by E. W. West. 

Part II. The Dsufist&n-t D!n!k and The Epistles of ManOji^thar. 1 2s. 6d. 

Vol. XIX. The Fo-sho-hing-tsan-king. A Life of Buddha 

by Ajvaghosha Bodhisattva. translated from 5>anskrit into Chinese by 
Dharmaraksha, a.d. 420, and from Chinese into English by Samnel Beal. 
lor. 6d. 

Vol. XX. Vinaya Texts. Translated from the Pdli by T. W. 

Rhys Davids and Hermann Oldenberg. Part III. The Aullavagga, IV-XII. 
lOf. 6d. 

Vol. XXI. The Saddharma-pu;/fl?arika ; or, the Lotus of the 

True Law. Translated by H. Kem. 12S. 6d. 

Vol. XXII. (Jaina-SCitras. Translated from Prakrit by Her- 

mann Jacobi. Part I. The A>&aringa-Satra. The Kalpa-Sfttra. los. 6d. 
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VoL XXIII. The Zend-Avesta. Translated by Jaxnes Dar- 

mesteter. Pwtll. Tlie StiAiahs, Yarts, and Nyiyir. ioj. 6i^ 

Vol. XXIV. Pahlavi Texts. Translated by E. W. Wcst 

Part III. Dtnit Matndg-t Khind, .Sikand-gibiiajitk, and Sad-Dir. 
I0tr.6ii/. 



Seoond Series. 

Vol. XXV. Manu. Translated by Georg Biihler. %\s. 
Vol. XXVI. The 5atapatha-Brihmaifa. Translated by 

Jnlios Eggeling. Part II. i ax. M 

Vob. XXVII and XXVIII. The Sacred Books of China. 

The Tezts of Confocianisin. Translated by James Legge. Paits III and IV. 
The Lt Al,or CoUection of Tieatises on the Rnles of Propriety, or CeieiBOBid 
Usages. S5X. 

Vols. XXIX and XXX. The Grzhya-Sfttras, Rules of Vcdic 

Domestic Ceremonies. Tnmslated bj Ilermann Oldenberg. 

Part I (Vol. XXIX), \2s, 6d. Just Pubiished, 
Pait II (Vol. XXX). InthtPrtss, 

Vol. XXXI. The Zend-Avesta. Part III. The Yasna, 

Visparad, Afrlnag&n, and Gahs. Translated by L. H. Mills. \2s. 6^. 



The foUowing Volumes are in the Press :— 

Vol. XXXII. Vedic Hymns. Translated by F. Max Muller. 

PartL 

Vol. XXXIII. Ndrada, and some Minor Law-books. 

Translatcd by Julins Joily. {Preparing^ 

Vol. XXXIV. The VedAnta-Satras, with 5ankara's Com- 

mentary. Tnmslated by G. Thibaut \Preparing^ 

%* Tht Second Strits wiil consist of Twenty-Four Voimmts, 
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Clartntrnn "^xm %nm. 



I. ENGLISHy &o. 



A First Reading Book. By Marie Eichens of Berlin ; and 

edited by Anne J. Clongh. Extra fcap. 8vo. stiff covers, 4^/. 

Oxford Reading Book, Part I. For Little Children. Extra 

fcap. 8vo. stifif covers, 6d. 

Oxford Reading Book^ Part II. For Junior Classes. Extra 

fcap. 8vo. stifif covers, dd, 

An EUnientary English Grammar and Exercise Book. By 

O. W. Tancock, M.A. Second Edition. Extra fcap. 8vo. is. 6i/. 

An English Grammar and Reading Book^ for Lower Forms 

in Classical Schools. By O. W. Tancock, M.A. Fourth Edition. Extra 
fcap. 8vo. 3x. 6</. 

Typical Selections from the best English Writers, with Intro- 

ductory Notices. Second Edition. In 2 vols. Extra fcap. 8vo. 31. 6d, each. 
Vol. I. Latimer to Berkeley. Vol. II. Pope to Macaulay. 

Shairp {J. C, LL,D,). Aspects of Poetry ; being Lectures 

delivered at Oxford. Crown 8vo. lOf. 6^/. 



A Book for the Beginner in Anglo-Saxon. By John Earle, 

M.A. Third Edition. Extra fcap. 8vo. 2s. 6d, 

An Anglo-Saxon Reader. In Prose and Verse. With Gram- 

matical Introduction, Notes, and Glossary. By Hcnry Sweet, M.A. Fourth 
Edition, Kevised and Enlarged. Extra fcap. 8vo. &r. 6d, 

A Second Anglo-Saxon Reader. By the same Author. Extra 

fcap. 8vo. 4J. 6d. Jtist Published. 

An Anglo-Saxon Primer^ with Grammary Notes, andGlossary. 

By the same Author. Second Edition. Extra fcap. 8vo. 2s. 6d. 

Old English Reading Primers ; edited by Henry Sweet, M.A. 

I. Selectcd Ilomilies of iElfric. Extra fcap. 8vo., stiff covers, \s. 6</. 

II. Extracts from Alfred*s Orosius. Extra fcap. 8vo., stiff covers, \s. 6d. 

C 
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First Middle English Primer^ with Grammar and Glossary. 

By the same Author. Extra fcap. 8vo. 2/. 

Secofid Middle English Primer. Extracts from Chaucer, 

with Grammar and Glossary. By the same Anthor. £xtra fcap. 8vo. n. 

Principles of English Etymology, First Series. The Naiivt 

EUment, By \V. W. Skeat, Litt.D. Crown 8vo. 9/. 

The Philology of the English Tongue. By J. Earle, M.A. 

Fourth Edition. Extra fcap. 8yo. 7/. 6^. 

An Icclandic Primer^ ^ith Grammar, Notes, and Glossary. 

By Henry Sweet, M.A. Extra fcap. 8vo. 31 td, 

An Icelandic Prose Reader^ with Notes, Grammar, and Glossary. 

By G. Vigfusson, M.A., and F. York Powell, M.A. Ext. fcap. 8to. 
\os. 6d. 

A Handbook of Phonetics, including a Popular Exposition of 

the Principles of Speliing Reform. By H. Sweet, M.A. Extra fcap. 8to. 
4J. 6</. 

Elemcntarbnch dcs Gesprochenen Englisch, Grammatik, 

Tcxte und Glossar. Von Henry Sweet. Extra fcap. Svo., stiff coven. 

2S. 6(/. 

T/te Ormnlum ; with the Notes and Glossary of Dr. R. M. 

White. Ediled by R. Holt, M.A. 1878. 2 vols. Extra fcap. 8vo. 21J. 

Spccimcns of Early English, A New and Rcviscd Edition. 

With Introduction, Notes, and Glossarial Index. By R. Morris, LL.D., and 
W. W. Skeat. Lilt.D. 

Part I. From Old English Homilies to King llom (A.D. 1 150 to A.D. 1300). 
Sccond Edition. Extra fcap. Svo. 9J. 

Part II. From Robert of Gloucester to Gower (A.D. 1298 to A.D. 1393)' 
Sccond Edition. Extra fcap. Svo. 7/. 6d. 

Specimcns of English Litcraturc^ from the * Ploughmans 

Crede' lo the * Shepheardes Calcnder' (a.d. 1394 to A.D. 1579). With Intro- 
duction, Notes.and Glossarial Index. By W. W. Skeat, Litt.D. Extrafcap. 
8vo. 15. 6d, 



Tlie Vision of William cojicerning Picrs the Plowman, in three 

Parallel Texts; together with Richard tht Redelcss. By W'illiam Langland 
(about 1362-1.^99 A.D.). E<litc<I from numerous Mauuscripts, with Prcfacc, 
Noles, and a Glossary, by W. W. Skcat, Litt.D. 2 vols. 8vo. 3IX. 6d. 

The Vision of William concerning Piers thc Plowman, by 

William Langland. Edited. with Noles, by W. W. Skeat, Litt.D. Fourth 
Edition. Extra fcap. 8vo. ^s. 6d, 
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Chaucer. I. The Prologtie to t/te Canterbury Tales ; the 

Knightes Tale; The Nonne Pjestes Tale. Edited by R. Morris, Editor of 
Specimens of Early Elnglish, &;c., &c. Extra fcap. 8vo. 2s. 6d, 

11. TAe Prioresses Tale ; Sir Thopas ; The Monhes 

Tale ; The CUrkes Tale ; The Sauieres TaU, &c. Edited by W. W. Skeat, 
litt.D. Third Edition. Extra fcap. 8vo. 4/. 6^« 

III. The Tale of tfie Man of Lawe ; The Pardoneres 

Tale ; The Second Nonnes Tale ; The Chanouns Yemannes Tale. By the 
same Editor. New EdUion^ Ketnsed, Extra fcap. 8vo. 4J. 6d. 

Gamelyn^ The Tale of Edited with Notes, Glossary, &c., by 

W. W. Skeat, Litt.D. Extra fcap. 8vo. Stiflf covers, u. 6</.. 

Minot {Laurence). Poems. Edited, with Introduction and 

Notes, by Joseph Hall, M.A., Head Master of the Hulme Grammar School, 
Manchester. Extra fcap. 8vo. 4J. 6</. 

Spenser*s Faery Queene. Books I and II. Designed chiefly 

for the nse of Schools. With Introduction, Notes, and Glossary. By G. W. 
Kitchin, D.D. Extra fcap. 8vo. 2s, dd. each. 

Hooker, Ecclesiastical Polity, Book I. Edited by R. W. 

Church, M.A. Second Exlition. Extra fcap. 8vo. 2j. 



OLD ENGLISH DRAMA. 
The Pilgrimage to Parnassus with The Two Parts of the 

Returnfrom Parnassus. Three Comedies performed in St. John*s Collegc, 
Cambridge, A.D. mdxcvii-mdci. Edited from MSS. by the Rev. W. D. 
Macray, M.A., F.S.A. Medium 8vo. Bevelled Boards, Gilt top, 8j. 6</. 

Marlowe and Greene. Marlowe's Tragical History of Dr. 

Faustus, and Greenis HoncurabU History of Friar Bacon and Friar Bungay. 
Edited by A. W. Ward, M.A. New atid EnUirged Edition. Extra fcap. 
8vo. dr. 6d. 

Marlowe. Edward 11. With Introduction, Notes, &c. By 

O. W. Tancock, M. A. Extra fcap. 8vo. Paper covers, 2s. Cloth 3/. 



SHAKESPEARE. 
Shakespeare. Select Plays. Edited by W. G. Clark, M.A., 

and W. Aldis Wright, M.A. Extra fcap. 8vo. stiflf covers. 
The Mcrchant of Venice. u. Macbeth. is,6d. 

Richard the Second. u. 6</. Hamlet. aj. 

c a 
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Shakespeare. Select Plays. Edited by W. Aldis Wright, M A 

The Tempest. u. 6^. Midsummer Nighfs Dream. i/.6i. 

As You Like It. u. 6^. Coriolanus. a/. 64/. 

Julius Caesar. aj. Henry the Fifth. s/. 

Richard the Third. aj. 6^. Twelfth Night. i j. dd. 

King Lear. u. 6^. King John. u. 6J. 

Sluikespeare as a Dramatic Artist; a popular IUustration of 

the Principles of Scientific Criticism. By R. G. Moulton, M.A. Crown 8m 5/. 



Bacon. I. Advancement of Leaming. Edited by W. Aldis 

Wright, M.A. Second Edition. Eztra fcap. 8yo. 4/. 6^. 

II. Tlu Essays. With Introduction and Notes. By 



S. H. Reynolds, M.A., late Fellow of Brasenose College. In Pre^araiicn, 

Milton. I. Areopagitica. With Introduction and Notes. By 

John W. Hales, M.A. Third Edition. Extra fcap. 8yo. 3J. 

11. Poems. Edited by R. C. Browne, M.A. a vols. 

Fifth Edition. Extra fcap. 8vo. 6j. 6</. Sold separately, Vol. 1, 4J.; Vol. II. 31. 

In paper coTers: — 
Lycidas, 3</. L*Allcgro, 3//. II Penscroso, 4</. Comus, 6^. 

Samson Agonistes, 6</. 

III. Paradise Lost. Rook I. Edited by H. C. Beechinf![. 

Extra fcaj). 8vo. stiflcovcr, \s. iii. ; in white Parchment, 3^. 6c/. fttst Published. 

IV. Samsoft Agofiistes, Edited with Introduction and 



Notes by John Churton Collins. Extra fcap. Svo. stifT covers, is. 

Bunyaft, I. T/ie Pilgrims Progress, Graec Aboundifig, Rela- 

tion of the Imprisotiment of Mr.John Bunyan. Edited. wilh IJiographical 
Introduction and Xotes. by E. Venables, M.A. 1S79. Extra fcap. Svo. fJ. 
In omamental Parchment, ds. 

II. Holy War, ^c. Editcd by E. Venables, M.A. 



In the Press. 

Claremiofi, Ilistory of the Rebellion, Book VL Edited 

by T. Amold, M.A. Exlra fcap. Svo. 4J. 6./. 

Dryden, Select Poems. Stanzas on the Death of Oliver 

Cromwell ; Astrxa Redux; Annus Mirabilis ; Absalom and Achitophel; 
Religio I,aici ; The Ilind and the Panther. Edited by \V. D. Christie, M.A. 
Second Edition. Exira fcap. Svo. y. 6J. 

Loeke's Conduet of the Uuderstandiug, Editcd, with Intro- 

duciion, Notes, &c., by T. Fowler, D.D. Second Edition. Extra fcap. Svo. is. 
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Addison, Selections from Papers in tfte Spectator. With Notes. 

By T. Amold, M. A. Extra fcap. 8vo. 41. ^d, In omamental Parchment, 6j. 

Steele, Selections from tJie Tatler^ Spectator^ and Guardian. 

Edited by Anstin Dobson. Extra fcap. 8vo. 4J. 6d. In white Parchment, *js. 6d, 

Pope. With Introduction and Notes. By Mark Pattison, B.D. 

I. Essay on Man. Extra fcap. 8vo. is. 6d. 

II. Satires and Epistles. Extra fcap. 8vo. is. 

PamelL The Hermit. Paper covers, %d. 

Gray. Selected Poems. Edited by Edmund Gosse. Extra 

fcap. Svo. Stiff covers, u. 6</. In white Parchment, 3/. 

Elegy and Ode on Eton College. Paper covers, %d. 

Goldsmith. Selected Poems. Edited, with Introduction and 

Notes, by Austin Dobson. Extra fcap. 8vo. 3J. 6</. In white Parchment, 
4J. 6d. 

The Deserted Village. Paper covers, %d. 

Johnson. I. Rasselas ; Lives of Dryden and Pope. Edited 

by Alfred Milnes, M.A. (London). Extra fcap. 8vo. 4/. 6</., or Livts of 
Dryden and Pope only, stiff covers, is. 6d. 

II. Rasselas, Edited, with Introduction and Notes, by 

G. Birkbeck Hill, D.C.L. Extra fcap. 8vo. Bevelled boards, y. 6d. In white 
Parchment, 41. 6d. 

III. Vanity of Human Wishes. With Notes, by E. J. 

Payne, M.A. Paper covers, 4//. 

IV. Wit and Wisdom of Samuel Johnson. Edited by 

G. Birkbeck Hill, D.C.L. Crown 8vo. 7^. ^. Just Published. 

V. Boswells Life of Johnson. With the Journal of a 

Tour to the Hebrides. Edited, with copions Notes, Appendices, and Index, by 
G. Birkbeck HiU, D.C.L., Pembroke CoUege. With Portraits and Facsimiles. 
6 vols. Medium 8vo. Half boundy 3/. 3/. 

Cowper. Edited, with Life, Introductions, and Notes, by 

H. T. Griffith, B.A. 

I. The Didactic Poems of 1782, with Selections from the 

Minor Pieces, A.D. 1779-1783. Extrafcap. 8vo. 3/. 

II. The Tasky with Tirocinium^ and Selections from the 



MinorPoems, A.D. 1 784-1 799. Second Edition. Extrafcap. 8vo. 3/. 

Burke. Sclect Works. Edited, with Introduction and Notes, 

by E. J. Payne, M.A. 

I. Thoughts on the Present Discontents ; t/ie two Speeches 

on America. Second Edition. Extra fcap. 8vo. 4/. 6i/. 
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Burke. 11. ReflectionsontheFrenckRcvoiution, SecondEditioo. 

Extimfcap. 8to. 5/. 

III. Four Letters on the Proposals for Peace with tki 

Regicide Directory of Frmnce. Second Edition. Extrm fcap. Sro. 5/. 

Keats. HyperioUy Book I. With Notes by W. T. Araold, B.A. 

Paper covers, j^d, 

Byron. Childe Harold. Edited, with Introducdon and Notes, 

by H. F. Tozer, M.A. Extra fcap. 8vo. 3/. 6</. In white Pardiment, 51. 

Scott. Lay of the Last MinstreU Edited with Preface aad 

Notes by W. Minto. M.A. With Map. Extra fcap. 8to. SdfT coveis, 21. 
Omamental Parchment, 3/. 6</. 

Lay of the Last MinstreL Introduction and Canto I, 

with Preface and Notes, by the same Editor. 6<f. 

II. LATm. 

Rudimenta Latina. Comprising Accidence, and Exercises of 

a very Elementary Character, for the nse of Beginners. By John Barrow 
Allen, M.A. Extra fcap. 8vo. 2X. 

An Elemcntary Latin Grammar, By the same Author. 

FiftySeventh Thousand. Extrafcap. 8vo. 2s.6d. 

A First Latin Exercise Book. By the same Author. Fourth 

Edition. Extra fcap. Svo. 2j. 6</. 

A Second Latin Exercise Book, By the same Author. Extra 

fcap. Svo. 3J. 6i/. 

Reddenda Minora^ or Easy Passages, Latin and Greek, for 

Unseen Translation. For ihe use of Lower Forms. Composed and selectcd 
by C. S. Jerram, M.A. Extra fcap. 8vo. \s. 6</. 

Anglice Rcddenda, or Extracts, Latin and Greek, for 

Unsecn Translalion. \\\ C. S. Jcrrara, M.A. Third Edition, Re\"iscd and 
Enlarged. Extra fcap. 8vo. 2s. 6r/. 

Anglice Rcddcnda, Sccond Scries. By the same Author. 

Extra fcap. Svo. 3^. 

Passages for Translaiion into Latin, For the use of Passmen 

and others. Selected by J. Y. Sargent, M.A. Seventh Edition. Extra fcap. 
8vo. 2s. 6J. 

Exerciscs in Latin Prosc Composition ; with Introduction, 

Notes and Passagcs of Graduated Difficulty for Translation into Latin. By 
G. G. Ramsay, M.A., LL.D. Second Edition. Extra fcap. 8vo. 4J. 6</. 

Hints and Hclps for Latin Elegiacs, By H. Lee-Warner, M.A. 

Extra fcap. 8vo. 3^. 6</. 
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First Latin Reader. By T. J. Nunns, M.A. Third Edition, 

Extra fcap. 8vo. ax. 

Caesar. The Commentaries (for Schools). With Notes and 

Maps. By Charles £. Moberly, M.A. 

Part I. The Gallic War, Second Edition. Extra fcap. Svo. 4/. 6</. 
Part II. The Civil War, Extra fcap. 8vo. 3«. 6J. 

The Civil War, Book I. Second Exlition. Extra fcap. 8vo. 2x. 

Cicero. Speeches against Catilina, By E. A. Upcott, M.A., 

Assistant Master in Wellington CoUege. In one or two Parts. Extra fcap. 
8vo. 2J. 6^. 

Cicero, Selection of interesting and descriptive passagcs, With 

Notes. By Henry Walford, M.A. In three Parts. Extra fcap. Svo.^r. dd, 

Each Part separately, limp, ix. ^d, 

Part I. Anecdotes from Grecian and Roman History. Third Edition. 
Part II. Omens and Dreams: Beauties of Nature. Third Edition. 
Part III. Rome*s Rnle of her Provinces. Third Edition. 

Cicero. De Senectute. Edited, with Introduction and Notes, 

by L. Huxley, M.A. In one or two Parts. Extra fcap. 8vo. 2s, 

Cicero, Selecied Letters (for Schools). With Notes. By the 

late C. E. Prichard, M.A., and E. R. Bemard, M.A. Second Edition. 
Extrafcap. 8vo. 3^. 

Cicero, Select Orations (for Schools). In Verrem I. De 

Imperio Gn. Pompeii. Pro Archia. Philippica IX. With Introduction and 
Notes by J. R. King, M.A. Second Edition. Extra fcap. 8vo. ax. 6</. 

Cicero, In Q. Caecilium Divinatio^ and In C. Verrem Actio 

Prima. With Introduction and Notes, by J. R. King, M.A. Extra fcap. 8vo. 
limp, \s, 6d, 

Cicero, Speeches against Catilina, With Introduction and 

Notes, by E. A. Upcott, M.A. In one or two Parts. Extra fcap. 8vo. 
15. td. 

Cornelius Nepos. With Notes. By Oscar Browning, M.A. 

Second Edition. Extra fcap. 8vo. is. 6d. 

Horace. Selected Odes. With Notes for the use of a Fifth 

Form. By E. C. Wickham, M.A. In one or two Parts. Extra fcap. 8vo. 
clothy 2S. 

Livy. Selections (for Schools). With Notes and Maps. By 

H. Lee-Wamer, M.A. Extra fcap. 8vo. In Parts,limp, each \s, 6d, 

Part I. The Caudine Disaster. Part II. Hannibars Caropaign 
in Italy. Part III. The Macedonian War. 

Livy. Books V-VII. With Introduction and Notes. By 

A. R. Cluer, B.A. Second Edition. Revised by P. E. Matheson, M.A. 
(In one or two vols.) flxtra fcap. 8vo. ^s. 
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Livy. Books XXI, XXII, and XXIII. With IntiDdactiGa 

andNotct. ByM. T.Tatluuii,M.A. Extn fcap. 8to. ^r. 6i^. 

Ovid. Selections for the use of Schoob. With Introductioos 

and Notes, mnd «n Appendix on tlie Roman Calendar. 'Bj W. Ramniy, HJL 
Edited by G. G. Ramsay, M.A. Thiid Edition. Eztra ficap. 8vo. 5/. ^ 

Ovid. Tristia. Book I. The Text revised, with an Intro- 

doction and Notet. By S. G. Owen, B.A. Extra fcap. 8to. 3/. <V. 

Plautus. Captivi. Edited by W. M. Ltndsay, M A. Extn 

lcap. 8to. (In one or two Paits.) a/. U, 

Plautus. The Trinummus. With Notes and IntroductioDS. 

(Intended for the Higher Formi of Pablic Sdiools.) By C £. Freeman, MJL, 
and A. Sloman, M.A. Eatra fcap. 8to. 31. 

Pliuy. Selected Letters (for Schools). With Notes. By the 

late C. E. Prichazd, M»A., and E. R. Bemard, M.A. Extra fcap. 8yo. y, 

Sattust. With Introduction and Notes. By W. W. Capes, 

M.A. Extra fcap. 8vo. ^r. 6^. 

Tacittis. The Annals. Books I-IV. Edited, with Introduc- 

tion and Notes (for the nse of Schools and Jnnior Stndents), by H. Fmneaaai, 
M.A. Extra fcap. 8vo. 51. 

Taciius. Thc Annals, Book I. With Introduction and Notes, 

by the same Kditor. Kxtra fcap. 8vo. limp, 2^. 

Terence. Andria, With Notes and Introductions. By C. 

£. Freeman, M.A., and A. Sloman, M.A. Extra fcap. Svo. ^. 

Adclphi. With Notes and Introductions. (Intended for 

the Iligher Forms of Public Schools.) By A. Sloman, M.A. Extra fc^. 
Svo. 3J. 

Phormio, With Notes and Introductions. By A. 



Sloman, M.A. Extra fcap. 8vo. y. 

Tibullus and Propcrtius* Sclcctions, Edited by G. G. Ramsay, 

M.A. Extra fcap. 8vo. (In one or two vols.) dr. 

Virgil, With Introduction and Notes. By T. L. Papillon, 

M.A, Two vols. Crown 8vo. loj. 6^. The Text separately, 41. 6</. 

Virgil, Bucolics, Edited by C. S. Jerram, M.A. In one 

or two Parts. Kxtra fcap. 8vo. 2J. 6//. 

VirgiL Acneid I. With Introduction and Notes, by C. S. 

Jerram, M.A. Kxtra fcap. 8vo. limp, ij. 6</. 

Virgil Aencid IX. Edited, with Introduction and Notes, 

by A. K. Haigh, M.A., late Fellow of Hertford CoIIegc, Oxford. Extrt 
fcap. 8vo. limp, \s, 6</. In two Parts, 2j. 
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Avtanus, The Fables of. Edited, with Prolegomena, Critical 

ApparatQS, Commentary, etc By Robinson Ellis, M.A., IJL.D. Demy 8yo. 

Catulli Veronensis Liber. Iterum recognovit, apparatum cri- 

ticam prolegomena appendices addidit, Robinson Ellis. A.M. 1878. Demy 
8vo. los. 

A Commentary on Catullus. By Robinson Ellis, M.A. 



1876. Demy 8vo. idr. 

Catulli Veronensis Carmina Selecta^ secundum recognitionem 

Robinson Ellis, A.M. Extra fcap. 8vo. y. ^d, 

Cicero de Oratore. With Introduction and Notes. By A. S. 

WUkins. M.A. 

Bookl. 1879. 8vo. 6x. Bookll. 1881. 8vo. 5J. 

Philippic Oraiions. With Notes. By J. R. King, M.A. 

Second Edition. 1879. 8vo. lor. 6</. 

Cicero. Select Letters. With Engh*sh Introductions, Notes, 

and Appendices. ByAlbert Watson^M.A. Third Edition. Demy 8vo. i8s. 

Select Letters. Text. By the same Editor. Second 

Edition. Extrafcap. 8vo. 4J. 

pro Cluentio. With Introduction and Notes. By W. 



Ramsay, M.A. Edited by G. G. Ramsay, M.A. 2nd Ed. Ext. fcap. 8vo. 31. 6d. 

Horace. With a Commentary. Volume I. The Odes, Carmen 

Seculare, and Epodes. By Edward C. Wickham, M.A. Second Edition. 
1877. Demy8vo. I2j. 

A reprint of the above, in a size suitable for the use 

of Schools. In one or two Parts. Extra fcap. 8vo. ds, 

Livy^ Book I. With Introduction, Historical Examination, 

andNotes. By J. R. Seeley, M.A. Second Edition. 1881. 8vo. 6j. 

Ovid. P. Ovidii Nasonis Ibis. Ex Novis Codicibus edidit, 

Scholia Vetera Commentarium cum Prolegomenis Appendice Indice addidit, 
R. EUis, A.M. 8vo. lor. 6d, 

Persius. The Satires. With a Translation and Commentary. 

By John Conington, M.A. Edited by Henry Nettleship, M.A. Second 
Edition. 1874. 8vo. 7j. ^d. 

Juvenal: XIII Satires. Edited, with Introduction and 

Notes, by C. H. Pcarson, M.A., and Herbert A. Strong, M.A., LL.D., Professor 
of Latin in Liverpool University College, Victoria University. In two Parts. 
Crown 8vo. Complete, 6j. 

Also separatefy, Part I. Introduction, Text, etc., 3/. Part II. Notes, 3/. 6</. 

Tacitus. The Annals. Books I-VI. Edited, with Intro- 

duction and Notes, by H. Fumeaux, M.A. 8vo. i8j. 
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Nettleship (//., M.A.). Lectures and Essays on Subjects con- 

nected with Latin SchoUnhip mnd Litentiire. Crown 8to. 7/. 6/. 

The Roman Satura. 8vo. sewed, is. 

Ancient Lives of VergiL 8vo. sewed, zj. 

Papillon {T.L., M.A.). A Manual of Comparative Philology. 

Third Edition, Re^-ised and Corrected. 1882. Crown 8yo. 6x. 

Pinder {North^ M.A.). Selections from the less known Laiin 

Poett. i86g. 8to. 15/. 

Sellar ( W. K., M.A.). Roman Poets of the Augustan Age. 

VlRGiL. New Edition. 1883. Crown 8vo. 9J. 

Roman Poets of tfie Republic. New Edition, Revised 



and Enlarged. 1881. 8vo. 14/. 

Wordsworth (y., M.A.). Fragments and Specimepts of Earlj 

Latin. With Introdnctions and Notes. 1874. 8vo. i%s. 

III. GBEEK. 

A Grcck Primer^ for the use of bcfjinners in that Language. 

By Charlcs Wonlsworlh, D.C.L. Sevcnth Edition. Extra fcap. 8vo. u. 6</. 

A Grcek Tcstament Primer, An Easy Grammar and Read- 

in^ Hook for the use of S ufients bjginning Greck. By the Rcv. E. Miilcr, 
M.A. Extra fcap. 8vo. 3/. 6%/. 

Easy Grcek Readcr, By Evelyn Abbott, M.A. In one or 

two Parts. Extra fcap. Svo. 3J. 

Graccac Grammaticac Rndimcnta in usum Scholarum. Auc- 

tore Carolo Wordaworth, D.C.L. Ninetecnth Edition, i88a. i2mo. 41. 

A Grcck-English Lexicon, abridgcd from Liddell and Scott's 

4to. edilion, chieny for the use of Schools. Twenty-first Edition. 1SS6. 
Square limo. 7J. 6</. 

Grcck Verbs, Irregtdar andDcfective. By W. Veitch. Fourth 

Edition. Crown Svo. I0J.6</. 

The Elemcnts of Greck Acceniuation (for Schools) : abridged 

frora his larger work by H. W. Chandler, M.A. Extra fcap. 8vo. is. dJ. 

A Series of Graduated Greek Readers: — 

First Greek Reader. By W. G. Rushbrooke, M.L. Second 

Edition. Extra fcap. 8vo. 2/. 6</. 

Sccond Greck Rcadcr. By A. M. Bcll, M.A. Extra fcap. 

Svo. 3J. 6</. 
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Fourth Greek Reader ; being Specimens of Greek Dialects* 

With Introductions, etc. By W. W. Merry, D.D. Extra fcap. 8vo. 4/. 6</. 

Fifth Greek Reader. Selections from Greek Epic and 

Dramatic Poetry, with Introductions and Notes. By Erelyn Abbott, M.A. 
Extra fcap. 8vo. 4J. 6d, 

The Golden Treasury of Ancient Greek Poeiry: being a Col- 

lection of the finest passagcs in the Greek Classic Poets, with Introdnctory 
Notices and Notes. By R. S. Wright, M.A. Extia fcap. 8vo. 8j. 6</. 

1 Golden Treasury of Greek Prose, being a Collection of the 

finest passages in the principal Greek Prose Writers, with Introductory Notices 
and Notes. By R. S. Wright, M.A., and J. E. L. Shadwell, M.A. Extra fcap. 
8vo. \s, 6</. 

ieschylus. Prometheus Bound (for Schools). With Introduc- 

tion and Notes, by A. O. Prickard, M.A. Second Edition. Extra fcap. 8vo. 2s. 

Agamemnon, With Introduction and Notes, by Arthur 

Sidgwick, M.A. Third Edition. In one or two parts. Extra fcap. 8vo. 3J. 

Choephoroi. With Introduction and Notes by the same 

Editor. Extra fcap. 8vo. 3i. 

Eumenides. With Introduction and Notes, by the same 

Editor. In one or two Parts. Extra fcap. 8vo. 3J. 

Iristophanes. In Single Plays. Edited, with English Notes, 

Introductions, &c., by W. W. Merry. D.D. Extra fcap. 8vo. 
I. The Ciouds, Second Edition, 2s, 
II. The Achamians, Third Edition.. In one or two parts, 3^. 

III. The Frogs, Second Edition. In one or two parts, 3/. 

IV. The Knights. In one or two parts, y, 

".ebes. Tabula. With Introduction and Notes. By C. S. 

Jerram, M.A. Extra fcap. 8vo. is. 6d, 

lemosthenes. Orations against Philip. With Introduction 

and Notes, by Evelyn Abbott, M.A.. and P. E. Matheson, M.A. Vol. I. 
Philippic I. Olynthiacs I-III. In one or two Parts. Extra fcap. 8vo. 3j. 

luripides. Alcestis (for Schools). By C. S. Jerram, M.A. 

Extra fcap. 8vo. 2s. 6d. 

Helena. Edited, with Introduction, Notes, etc, for 

Upper and Middle Forms. By C. S. Jerram, M.A. Extra fcap. 8vo. 3j. 

Iphigenia in Tauris. Edited, with Introduction, Notes, 

etc, for Upper and Middle Forms. By C. S. Jerram, M.A. Extra fcap. 8vo. 
cloth, 3J. 

Medea. By C. B. Heberden, M.A. In one or two Parts. 

Extra fcap. 8vo. 2s. 
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Herodotus, Book IX. Edited, with Notes, by Evelyn Abbott, 

M.A. In one or two Parts. Extra fcap. 8vo. ^. 

Herodotus^ Sclcctions from. Edited, with Introduction, Notes, 

and a Map, by W. W. Merry, D.D. Extra fcap. 8vo. xr. W. 

Homer. Odyssey, Books I-XII (for Schools). By W. W. 

Merry, D.D. Fortieth Thoosand. (In one or two Parts.) Extra fcap. 
8vo. 5J. 

Books I, and II, separatelyy each ix. 6^. 

Odyssey, Books XIII-XXIV (for Schools). By the 

same Editor. Second Edition. Eztra fcap. 8vo. 5^. 

Iliad^ Book I (for Schools). By D. B. Monro, MA 

Second Edition. Extra fcap. 8vo. 2j. 

Iliad, Books I-XII (for Schools). With an Introduction, 

a brief Homeric Grammar, and Notes. 6y D. B. Monro, MA. SecoDd 
Edition. Extra fcap. 8vo. 6x. 

Iliad, Books VI and XXI. With Introduction and 

Notes. By llcrbert Hailstone, M.A. Extra fcap. 8vo. \s, 64/. each. 

Lucian, Vcra Historia (for Schools). By C. S. Jerram, 

M.A. Sccond Edition. Extra fcap. Svo. \s. 6J. 

Lysias, Epitaphios. Editcd, with Introduction and Notes. 

by F. J. Snell, 15.A. (In one or two Parls.) Extra fcap. Svo. 2j. 

Plato. AIcmK With Introduction and Notes. By St. Georgc 

Stock, M.A., Pembroke Collegc. (In one or two Parts.) Extra fcap. 8vo. 
2J. td. 

Plato, Thc Apology, With Introduction and Notes. By 

Sl. Geor^c Slock, M.A. (In one or two Parts.) Extra fcap. Svo. 2s. (yd. 

Sophoclcs, For the use of Schools. Edited with Intro- 

duclions and English Xotes By Lewis Campbell, M.A., and Evelyn Abbott, 
M.A. AVt£' and Krcised Edition. 2 Vols. Extra fcap. Svo. lor. 6d. 

Sold separately, Vol. I, Text, 41. 6d. ; Vol. II, Explanatorj* Xotes, 6/. 

Sophoclcs. In Single Plays, with English Notes, &c. By 

Lewis Campbell, M.A., and Evelyn Abbott, M.A. Extra fcap. Svo. limp. 
Oedipus Tyrannus, Philoctctcs. New and Revised Edition, %s. each. 
Ocdipus Coloncus, Antigone, \s. ^d. each. 

Ajax, Electra, Trachiniae, 2J. each. 

Ocdipus Rcx: Dindorfs Text, with Notes by thc 



present Bishop of St. David*s. Extra fcap. Svo. limp, \s. 6d. 

Thcocritus (for Schools). With Notes. By H. Kynaston, 

D.D. (late Snow). Third Edition. Extra fcap. 8vo. \s. 6d, 
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Xenophon. Easy Selections (for Junior Classes). With a 

Vocabolary, Notes, and Map. By J. S. Phillpotts, B.C.L., and C. S. Jerram, 
M.A. Thiid Edition. Extra fcap. 8vo. y, 6d, 

Xenophon, Selections (for Schools). With Notes and Maps. By 

J. S. Phillpotts, B.C.L. Fourth Edition. Extra fcap. 8vo. if, 6d, 

Anabasis^ Book I. Edited for the use of Junior Classes 

and Private Stadents. With Introdnction, Notes, etc. By J. Marshall, M.A., 
Rector of the Koyal High School, Edinburgh. Extra fcap. 8vo. 2x. td, 

Anabasis, Book II. With Notes and Map. By C. S. 



Jerram, M.A. Extrafcap.Svo. 2j. 



Cyropaedia^ Books IV and V. With Introduction and 



Notes by C. Bigg, D.D. Extra fcap. 8vo. 2J. dd. 



Aristotle^sPolitics. By W. L. Newman,M.A. \In the Press^ 
Aristotelian Studies, I. On the Structure of the Seventh 

Book of the Nicomachean Ethics. By J. C. Wilson, M. A. 8vo. stifT, 5/. 

Aristotelis Ethica Nicomachea^ ex recensione Immanuelis 

Bekkeri. Crown 8vo. 5^. 

Demosthenes and Aeschines. The Orations of Dcmosthenes 

and iEschines on the Crown. With Intrcxluctory Essays and Notes. By 
G. A. Simcox, M.A., and W. H. Simcox, M.A. 1872. 8vo. i2j. 

Head{Barclay V,). Historia Numortim: A Manual of Greek 

NumismatUs, Royal 8vo. half-boond. 2/. 2s, 

Hicks (E. L., M.A,). A Manualof Greek Historical Inscrip- 

tums, Demy 8vo. lof . dd, 

Homer. Odyssey^ Books I-XII. Edited with English Notes, 

Appendices, etc. By W, W. Merry, D.D., and thc late James Riddell, M.A. 
1886. Sccond Edition. Demy 8vo. i6j. 

Homer, A Grammar of the Homeric Dialect. By D. B. Monro, 

M.A. Dcmy 8vo. lox. ^d. 

Sophocles, The Plays and Fragments. With English Notes 

and Introductions, by Lewis Campbcll, M.A. 2 vols. 

Vol. I. Oedipus Tyrannus. Oedipus Coloneus. Antigone. 8vo. i6j. 
Vol. II. Ajax. Electra. Trachiniae. Philoctetes. Fragmcnts. 8vo. i6j. 
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IV. FBSHCH AKD ITAIJAH. 

Brachefs Etymological Dictionary of the French La^gMoge. 

Trantlated bj G. W. KitduD, D.D. Third Edition. Crown 8to. 71. 6^. 

■ Historical Grammar of the French Language, Tnms- 

Uted by G. W. Kitchin. D.D. Fonrtb Edition. Eztra fcap. 8to. y, 6d. 
Worka hj OXOBOX BAIVTBBUBT, M.A. 

Primer of French Literature. Extra fcap. 8vo. %s. 
Short History of French Literature. Crown 8vo. iar.6i. 
Spccimais of Frcnch Literature^from ViUon to Hugo. Crown 

8vo. 91. 

MASTERPIECES OF THE FRENCH DRAAfA. 
Comcill^s Horace. Edited, with Introduction and Notes,by 

George Saintsbnry, M.A. Extra fcap. 8vo. 2s, 6d. 

Molitre^s Les PrMaiscs Ridiculcs. Edited, with Introduction 

and Notes, by Andrew Laog, M.A. Extra fcap. 8to. u. 6^. 

Racine^s Esthcr. Edited, with Introduction and Notes, by 

George Saintsbury. M.A. Extra fcap. Svo. is. 

Bcauviarchais' Lc Barbicr dc S&cillc, Edited, with Introduction 

and Notcs, by Austin Dobson. Extra fcap. 8vo. ts. (ki, 

Voltairc's Mcropc, Editcd, with Introduction and Notes, by 

Gcorge Saintsbur^'. Extra fcap. 8vo. cloth, 2j. 

Musscfs On nc badinc pas avcc VAviour, and Fantasio, Edited, 

with rrolcgomcna, Notes, etc, by Walter Herries Pollock. Extra fcap. 
Svo. is. 

Thc above six Plays may be had in omamental case, and bonnd 
in Imitation Parchmcnt, price \is. dd. 



Pcrraulfs Popular Talcs. Editcd from the Original Editions. 

wiih Intrcluction, etc , hy Andrew Lang, M.A. Small ^to. Haudniadc 
jiaper. vtlUim back, gilt top. 15/. 

Saintc-Bcuvc, Sclcciions from ihe Causcrics du Lundi, Edited 

by Georj;c Saintsbur}', M.A. Extra fcap. Svo. 2s. 

Quincfs Lcitrcs ci sa Mhe, Sclected and edited by George 

Saintsbury, M.A. Extra fcap. 8vo. 25. 

Gauticr, Thi^ophilc, Sccncs of Travcl, Sclected and Edited 

by George Saintsburj', M.A. Extra fcap. 8vo. 2s. 

U Eloqucncc dc la Chairc ct dc la Tribunc Frangaiscs, Edited 

by Paul Bloutit, B.A. Vol. I. Sacred Oratory. Extra fcap. Svo. is, tJ. 
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Edited hj GUSTAVE MASSON, B.A. 

ComeilUs Cinna, With Notes, Glossary, etc. Extra fcap. 8vo. 

ehth, 2s. Stiff covers, is, 6d, 

Louis XIV and his Contemporaries ; as described in Extracts 

from the best Memoirs of the Scventeenth Century. With Englbh Notes, 
Genealogical Tables, &c. Extra fcap. 8vo. 2j. 6</. 

Maistre^ Xavier de, Voyage autour de ma Ckambre, Ourika, 

by Madame de Duras; Le Vieux Tailleur, by MM, Erckmann-Chatrian ; 
Lia Veill^e de Vincennes, by Alfred dt Vigny ; Les Jumeaux dc THdtel 
Comeille. by Edmond About ; M^aventures d*un tcolier. by Rodolphe Topffer, 
Third Edition, Revised and Corrected. Extra fcap. 8vo. ax. 6</. 

Voyage autour de ma Chambre. Separately^ limp, 



IX. 6</. 
Moliir^s Les Fourberies de Scapin^ and Racines Athalie, 

With Voltaire*s Life of Moliire. Extra fcap. Svo. 2J. 6</. 

MoUMs Les Fourberies de Scapin, With Voltaire*s Life of 

Moli^re. Extra fcap. 8vo. stiff covers, ix. 6^. 

Molihe^s Les Femmes Savantes, With Notes, Glossary, etc. 

Extra fcap. 8vo. cloth, 2s, Stiff covers, i j. 6d, 

Racines Andromaque, and Corneilles Le Menteur. With 

Louis Racine*s Life of his Father. Extra fcap. 8vo. 2s. 6d, 

Regnard*s Le Joueur^ and Brueys and Palaprafs Le Grondeur. 

Extra fcap. 8vo. 2s, dd, 

Slvigni^ Madame de, and her chief Contemporaries, Selections 

from the Correspondence of, Intended more especially for Girls' Schoolt. 
Extra fcap. 8vo. y, 

Dante, Selections from the Infemo. With Introduction and 

Notes. By H. B. Cotterill, B.A. Extra fcap. 8vo. \s. 6d, 

Tasso, La Gerusalemme Liberata, Cantos i, ii. With In- 

troduction and Notes. By the same Editor. Extra fcap. 8vo. is, 6d, 

V. QEBMAN. 
Sc/ierer ( W.), A History of German Literature, Translated 

from the Third Gcrman Edition by Mrs. F. Conybeare. Edited by F. Max 
Miiller. 2 vols. 8vo. 2IJ. 

Max Muller. The German Classics, from the Fourth to the 

Nineteenth Century. With Biographical Notices, Translations into Modem 
German, and Notes. By F. Max Miiller, M.A. A New Edition, Revised, 
Enlarged, and Adapted to Wilhelm Scherer*s * History of German Litcrature, 
by F. Lichtenstein. 2 vols. crown 8vo. 2\s, 
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GERMAN COURSE, Bj HSBMAVN I.AKGB. 

TAe Germans ai Home : a Practical Introduction to German 

Con versation, with an Appendix containing the EssentijJs of Germmn Gnunmar. 
Third Edition. 8vo. 2j. 6</. 

The German Manual; a German Grammar, Reading Book, 

and a Handbook of German Conversation. 8vo. 7^. 6^. 

Grammar of the German Language. 8vo. 3^. 6d. 

German Compositiofi ; A Theoretical and Practical Guide to 

the Art of Translating English Prose into German. Ed. a. 8vo. 4/. 6d. 

German Spelling; A Synopsis of the Changes which it has 

undergone throogh the Govemment Regulations of 1880. Paper covers, 6d, 



Lessing^s Laokoon. With Introduction, English Notes, etc. 

By A. Hamann, Phil. Doc., M.A. Extra fcap. 8vo. 4/. 6d. 

Schiller*s Wilkelm TelL Translated into English Verse by 

£. Massie, M.A. Extra fcap. 8vo. 5^. 

Also, Edited by C. A. BUCHHSIM, Pliil. Doo. 

Beckers Fricdrich dcr Grossc, With an Historical Skctch of 

the Rise cf Prussia and of the Times of Frederick the Great. With Mip. 
Extra fcap. Svo. ^s. 6</. Just Published. 

Goethe's Egmont, With a Life of Goethe, &c. Third Edition. 

Extra fcap. 8vo. 3J. 

Iphigcnic aiif Tauris, A Drama. With a Critical In- 

troduction and Notes. Second Edition. Extra fcap. 8vo. 3J. 

Heine^s Prosa, bcing Selcctions from his Prose Works. With 

English Notes, etc. Extra fcap. Svo. 4/. 6d, 

Heincs Harzrcisc, With Life of Heine, Descriptive Sketch 

of the Harz, and Index. Extra fcap. Svo. paper covers, ij-. 6</. ; cloth, 2s. dd. 

Lcssing^s Minna von Barnhclm, A Comedy. With a Life 

of Lessinj;, Critical Analysis, etc. Extra fcap. Svo. 3J. 6</. 

Nathan dcr IVcise. With Introduction, Notes, etc. 

Extra fcap. 8vo. 4J. 6</. 

Schi//cr's Historischc Skizzcn ; Egmonfs Lebcn und Tod^dLwA 

Belai^cruu;^ von Ant7ve?-fcn. With a Map. Extra fcap. Svo. 2s. 6d. 

IVil/ichn Tc//, With a Life of Schillcr ; an his- 

torical and critical Introduction, Arguments, and a complete Commentary 
and Map. Sixth Edition. Extra fcap. 8vo. 3J. 6</. 



Wi/hc/m Tc//, School Edition. With Map. 2s. 
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